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ALDEHYDE, KETONE AND CARBOXILIC ACID
SOLVED SUBJECTIVE EXERCISE

——

Very Short Answer Type Questions (1 mark)

1. Draw the structures of the following compounds:
N (i) 3-Bromo-4-phenylpentanoic acid
(ii) p, p'Dihydroxybenzophenone

(@]
l
Ans. () CH, — iH T T i __OH (i) HO‘Q4 .

BBy

2, Write the [IUPAC names of the following ketones and aldehydes. Wherever possible, give also common names,

(i) CH,(CH,).CHO
(i) Ph—-CH = CH-CHO
Ans. (i) IUPAC Name - Heptanal
(ii) [UPAC Name :- 3-Phenylprop-2-enal,
Common Name:- B-Phenylacrolein

3. Name two reagents which can be used to distinguish acetaldehyde from acetone?

Ans. Acetaldehyde reduces Tollens' reagent to produce shining silver mirror and produces red ppt. of Cu,O with Fehling’s
j solution.

CH,CHO + 2[Ag(NH,),]' + 30H" —— CH,C00" + 2Ag{ + 4NH, + 2H,0
Acetaidehyde reagent

Tollens' Acetate lon Silver mirror

CH,CHO + 2Cu* +50H" ——» CH,COO" + Cu,04 + 3H,0
—

Fe 3 : Acetate ion Red ppt.

Acetone, on the omgr hand, does not give these tests.
/g Write two important uses of formalin.
\ Ans. ltis used (i) In the preservation of anatomical specimens and

| (i) In the manufacture of polymers like bakelite
~—" melmac, urea-formaldehyde, etc.

i

|

e : - ]

‘ 5" Arrange the following in order of their increasing reactivity towards HCN: j
- CH,CHO, CH,COCH,, HCHO, C,H,COCH, ’ !
Ans. (i) Reactivity increases as the +ve charge on carbonyl carbon incre i g
!

i

!

ecreases, i.e., steric hindrance decreases. Due to

combined effect of these two factors, the reactivity increases in the order:

CoHsCOCH; < CHyCOCH, < CH,CHO < HCHO,

6.  Amange the following compounds in increasing order of their boiling points. J
CH,CHO, CH,CH,CH, CH,0CH,, CH:,CH,CH3
Ans. CH,CH,CH, < CH,0OCH, < CH,CHO < CH,CH,OH
Stronger the attractive forces, higher is the boiling point. Hydrocarbons are i
. n 1
forces, ethers are polar and aldehydes have strongd SR Do el bty

ipolar interaction. Alcohol have maxi ,
due o H-bonding. aximum intermolecular forces
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Aldehyde, Ketone and Carboxilic Acid

CH,

7., Write the IUPAC name of the following CH, — ’C — CH,COCH
/ ) 1 2 3

Ans. 4-hydroxy-4-methyl pentan-2-one OH

g,  Amangethe following in decreasing order of acidic strength.
CH,CICOOH, HCOOH, CF,COOH, CCLCOOH.
Ans. HCOOH < CH,CICOOH < CCI,COOH < CF,COOH

Short Answer Type Questions (2 mark)

9.  Write atest to differentiate between pentan-2-one and pentan-3-one.

Ans. Pentan-2-one is a methyl ketone (i.e., contains the grouping CH3CO) and hence undergoes lodoform test on
treatment with I,/ NaOH to give yellow ppt. of iodoform. In contrast, pentan-3-one is not a methyl ketone and
hence does not give yellow ppt. of CHI; on treatment with I,/ NaOH.

‘ 0
I '
CH,CHCH~C—CH, —i®—>  CHl, + CH,CH,CH,COONa
Pentane-2-one Yellow ppt. Sod. butanoate
0

Il ,
CH,CH,CH,—C—CH,CH, —%2%_, No yellow ppt. of CHI

Pentane-3-one

10. Name the electrophile produced in the reaction of benzene with benzoyl chloride in the presence of anhydrous AICL,.
Name the reaction also.

0]
| m A

Ans. Csl-{s_ag:__CI + “AlCL——" Cél—ls_é——(z)u—-bcsHs—C?——"O: + AICI;
+

Lewis Benzoylinium ion
Benzoyl chloride acid

The name of the reaction is Friedel-Crafts acylation reaction.

11. Predict the products formed when cyclohexane carbaldehyde reacts with following reagents:

(i) Tollen's reagent
(if) Zinc amalgam and dilute hydrochloric acid.

§

I
=0 ;
N
Ans, (i) + 2[Ag(NH,),]' + 30H" —— + 2Ag ! + 4NH; + 2H,0
. Cydohexnne- Tm’m Cycloh ¥ mirror
carbaldehyde o rboxyl:::?;n
HO H,
iz 2n/Hg-HCl ,
(“) (Clemmensen reduction) O/
. Cyclo!

Methylcyclohexane

carbaldehyde




(ii) Due to —-effect of Cl, dispersal of the —ve charge occurs in chloroacetate ion but due to +I-effect of CH
group, intensification of

~ve charge occurs in acetate ion. In other words, chloroacetate ion is much m,
stable than acetate ion.

13.  Whatis Tollens' reagent? Write one usefulness of this reagent.
Ans. Ammoniacal silver nitrate solution is called tollens' rea
aldehydes reduce Tollens' reagent to shining silver mir
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g ofi id. Explain.

g 12. " PK, of chioroacetic acid bifowgs than pil, of acetic écjd' [?xp chloroacetic acid is a stronger aciqg than

?i Ans. PK, of chloroacetic acid is lower than pK, of acetic acid. This means, acep
g acid because of the following two reasons: g j d i hi

g one oroacetic acid is muc ower

i (i) Due to —I-effect of CJ atom, the electron density in the O-H bond in ¢ : o : han dy
- A . : ult, O-H bond in chloroacetic acid is muc Weaker than;
i to + I-effect of CH, group in acetic acid. As a result, S ]
; acetic acid and hence loses a proton more easily than acetic acid.

' 0 0 0

% : ! o o Y o o MG, o

| Cl—<—CHz—<—C-4—O—<—H CH,»-C—>-0->-H Cl—<CH, X0 ) %9

i

!

i

|

i

E

i

i

|

gent. Itis used to test aldehydes. Both aliphatic and aromagj
ror. It is also used to distinguish aldehydes from ketones.

Z[Ag(NH,),]' + RCHO + 30H —Het , 9A3) + RCOO- + 4NH, + 2H,0
Tollens' reagent Aldehyde

Silver mirror Carboxylate ion

14.  Fluorine is more electronegative than
acid. Explain,

both -] and +R-effects. Now in E
3p-orbitals. Since 2p-orbitals of F

2p 2 3p.
; F-@-COOH a2 COOH
|

Stronger + R-effect Weaker + R-effect

Thus, in p-fluorobenzoic acid, +R-effect outweighs the -

| effect but is p-chlorobenzoic acid, it is the
which outweighs the +R-effect, Consequently, p-
|

—]-effec
fluorobenzoic acid isa w

eaker acid than p-chlorobenzoic acid
' 15. Explain why dialkylcadmium is considere
%

Ans. SinceCd (EN. = 1.7) is less electropositive than Mg (E.N. = 1.2),
Grignard reagents towards nucleophilic addition reaction

acid chlorides to give ketones but do not react further with the less reactive ketone thus formed to give tert-alcohols
i In contrast, Gri i i

(W FF 7H,0 2 R',—C—R
Ketone |

Q2 OH
‘ ! R ,"_T?{ST— R'—A—.Cl —_—gﬁg‘%_.) R , R (i) RMgX |
!

R
1

i S Why are aldehydes more reactive than ketones? el
¢ - Aldehydes are more reactive than

i (ii) Due to presence of a H-atom on the carbony grou
l , y result, aldehydes act as reducing agents and thus

P, aldehydes can be m,
reduce Tollens' reagent,

ore easily oxidised than ketones. As 2
Fehling's solution, etc.
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Ans.

g — Aldehyde, Ketone and Carboxilic Acid
Although phenoxide ion has more number of o

i resonating structures than carboxylate ion, carboxylic acid is 2
acid then phenol. Why ?

(i) Phenoxide ion has non

-equivalent resonance stn i i c =
nan uctures in which the neqati [ iv
C t h gative charge is at the less electroneqative

(i) The negative Fharge is delocalised over two electronegative oxygen atoms in carboxylate ion whereas in phenoxide
ion the negative charge less effectviely deloc

alised over one oxygen atom and less electronegative carbon atoms.

0P~

Carboxylate ion Phenoxide ion

Short Answer Type Questions (3 mark)

18.

Ans.

19.

NOCI\O3_ Akdehyshe, Kanore ardl Corbeantic Ackd poS

20.

|
E

. HC=CH —SBSOuHs0, , 1y ¢ _ CHOH] — ekt , CH _CHO

Arrange the following compounds in increasing order of their boiling points: CH3CH,CH,CHO, CH,CH,CH,CH,0OH,
CH;CH,COCH,, CH3CH20CH2CH3.

The four compounds have comparable molecular masses. CH,CH,CH,CHO (

CH;CH,COCH,4(72) and CH3CH,OCH,CH;(74). Amongst compounds having comparable molecular masses,
alcohols have the highest b.p. due to intermolecular H-bonding, i.e., CH3CH,CH,CH,0H has the highest boiling
point. The boiling points of CH;CH,CH,CHO, CH3CH,0OCH,CH,; and CH3CH,COCH, depend upon their relative
dipole moments. Since dipole moments of these three compounds decrease in the order - ketones > aldehydes
> ethers, therefore, their boiling points also decrease in the same order. i.e., boiling point decrease in order :
CH,COCH,CH; > CH;CH,CH,CHO > CH,CH,0OCH,CH,.

Thus, the boiling points of the four compounds decrease in the order:

CH3CH,CH,0H > CH;COCH,CH; > CH;CH,CH,CHO > CH;CH,OCH,CH,

72), CH,CH,CH,CH,OH (74),

Identity A, B and C in the following reaction

HC=CH —S15% , A @NOH ,p_het , 0

dil NaOH
= _—
{Addition of H,0)

(Aldol condensation)
Acetylene

Vinyd akohol

Acetaldehyde (A)
(unstable)

€H,-CHOH-CH, -CHO —— - ___,
3 5 2@ Dehydraion - H,0)
(An aldol)

CH, -CH =CH - CHO

But-2-en-1-2al (C)

An alkene 'A’ (Mol. formula C.H,,) on ozonolysis gives a mixture of two compounds ‘B’ and 'C’. Compound B'

gives positive Fehling's test and also forms iodoform on treatment with [, and NaOH. Compound 'C' does not give

Fehling’s test but forms iodoform. Identify the compounds A, B and C. Write the reaction for ozonolysis and

formation of iodoform from B and C. :

(i) Since compound B' gives Fehlings test, therefore, it must be aldehyde. Further since aldehyde ‘B' gives iodoform
on treatment with I, and NaOH, therefore, ‘B must be acetaldehyde (CH,CHO).

(ii) Since alkene A’ (MF C5H; ) contains five carbon atoms and one of the products of ozonolysis is B (CHyCHO)
which contains two carbon atoms, therefore, the other product of ozonolysis, i.e., 'C"must contain three carbon
atoms.

(iii) Since compound 'C' does not give Fehling’s test, it must be a ketone, Further since ketone 'C' contzins three
carbon atoms and gives iodoform on treatment with I, and NaOH, therefore, ketone 'C' must be acetone
(CH3;COCHa). 5

e s
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W (CH.COCH.) si ) side wi i
(iv)Write the products of ozonolysis, i.e., 'B' (CH;CHO) and 'C' (Cl {3(,.().U 13) side )bi;(? ‘ﬁ/]thélhelr Cs
groups facing each other. Remove the oxygen atoms and join the remaining fragments by a double bond, th

structure of alkene 'A' is 2-methylbut-2-ene.
CH, CH,

e

l
CH3CH =0 + O:-_— (I:__ CHa FL"OJ CHaCly Cl”LCH =G CHR

______ {il) Zn/H,0
Acetaldehyde (B) Acetone (C) 2-Methylbut-2-ene (A)

(v) Formation of iodoform from 'B' and 'C’ may be explained as follows :

CH,CHO + 3l, + 4NaOH —— CHI, + HSgOONa + 3Nal + 3H,0

t
Acetaldehyde (B) lodoform Snmale

CH;COCH, + 3I, + 4NaOH —— CHI, + CH,;COONa + 3Nal + 3H,0

Acetone (C) lodoform Sod. acetate

21. Explainwhy o-hydroxybenzaldehyde is a liquid at room temperature while p-hydroxybenzaldehyde is a high melting
solid.

Ans. Due to intramolecular H-bonding (chelation), o-hydroxybenzaldehyde exists as discrete

: jO\".
éc by A H=0-----
(I: HOOCH'O e\ 7 ——

H

o-Hydroxybenzaldehyde i p-Hydroxybenzaldehyde (intermolecular H-bonding)
(intramolecular H-bonding)

molecules while due to intermolecular H-bonding, p-hydroxybenzaldehyde exists as associated molecules. To break
these intermolecular H-bonds, a large amount of energy is needed. Consequently, p-hydroxybenzaldehyde has a
much higher m.p. and b.p. than that of o-hydroxybezaldehyde. As a result, o-hydroxybenzaldehyde is a liquid at
I ) _ room temperature while p-hydroxybenzaldehyde is a high melting solid.

@ An organic compound with the molecular formula CgH;0 forms 2, 4-DNP derivative, reduces Tollens' reagent and

undergoes Cannizzaro reaction. On vigorous oxidation, it gives 1, 2-benzenedicarboxylic acid. Identify the compound.

! Ans. (i) Since the given compound with M.E CgH;O forms a 2, 4-DNP derivative and reduces Tollens' reagent, it must

 analdehyde.

(ii) Since it undergoes Cannizzaro reaction, therefore, CHO group is directly attached to the benzene ring. 0

+ (iii) Since on vigorous oxidation, it gives 1, 2-benzenedicarboxylic acid, therefore, it must be an ortho-substituted | :

benzaldehyde. The only o-substituted aromatic aldehyde having M.F, CoH,O'is 2-ethylbenzaldehyde. All the
reactions can now be explained on the basis of this structure.

\
mirror

i
} ' | 2-Ethylbenzoate 2-Ethylbenzaldehyde 1, 2-Benzenedicarboxylic acid 'I
3 (M.E. C,H,,0)

|
1
WL _CO0 CHO COOH i
! [Ag(NH,),]'OH" (0]
| i SAH?:’ o+ Tollens' reagent @ H
1 H, CH, COOH j
i, ]
!
|

' : 2, 4~DInitrophenylhydrazlne

| NO,
fl i

1

| | | CH = NNH NO,
8 ) C.H, ;

2, 4-DNP derivative

__‘E
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2. How will you convert ethanal into the following compounds? ;,.
(i)But-Z-enal (i) But-2-enoic acid. d
Dil NaOH 2 - 2 1 {
A"-" (l) 2 ("E[Lr(l;‘HO 2 (Aldol rnnd:nsallcn] - (‘ H3 k C HOH - CHZ = CHO H, 2'(’,\' - (‘H CH CH CHO !
3 -Hydroxybutanal il ;
i1 Na 4 3‘ 2 1 1
i) CHy;CHO — i CH; - CHOH - CH, - CHO—2'/4_, CH CH = CHCHO
( llhan al Ha O But~2~enal
/\g(Nl (1)2] OH"~ CH CH S
Tollens' reagent 3 = C’HCOOH
But-2-enoic acid (ﬂ

24, (i) Why HCOOH does not give HVZ reaction but CH,COOH does ?
(ii) Hydrazones of aldehydes and ketones are not prepared in highly acidic medium. Explain.

Ans. (i) CH3COOH contains a-hydrogens and hence gives HVZ reaction but HCOOH does not contain an a-hydrogen
and hence does not give HVZ reaction.

(ii) In highly ;fki{m‘dium, the NH,, group of hydrazine gets protonated
NH~NH, + H' —— NH,—NH,
Hydrazine Protonated hydrazine
(non nucleophilic)

Due to strong -I-effect of the ItlH,, group, the lone pair of electrons on the -NH, group of protonated hydrazine

is not available for nucleophilic attack on the C = O group and hence hydrazone formation does not occur.

25. An organic compound A (C,H,O) is resistant to oxidation but forms compound B(C,H,0) on reduction. B reacts
with HBr to form the compound C. C with Mg forms Grignard reagent D which reacts with A to form a product
which on hydrolysis gives E. Identify A to E.

Ans. The possible structures of the molecular formula C3HO are CH;COCH, (acetone) and CH3CH,CHO (propanal),
the former cne is resistant to oxidation. Thus, A is a ketone, i.e., acetone.

(i) A on reduction gives B, thus B is a 2° alcohol, i.e., 2-propanol.

CHSCIIHCH;‘
‘l CH,COCH, —®->  OH
‘3 @) 2-propanol
4 (B) T,
. ! (i) 2-propanol reacts with HBr to give 2-bromopropane. CHGCI:HCHs CH,ChCH
| } OH Br
2-propanol 2-bromopropane
g (B) (C)
a v
% (iii)C (2-bromopropane) gives D (Grignard reagent) with Mg. CHJ?HCHJ + Mg —=— CH,CHCH,
Br MgBr
(D)

(iv) D reacts with acetone (A) to give on adduct which on hydrolysis gives a 3° alcohol (E)

OH
H.C H.C OMgBr H. C
‘ >c = G + (CH,)CHMgBr — > < > o &
CH(CHJ CH '
# , 2, 3-dimethy] butan-2-0l
‘ : (E)

145
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g ?6. Predict the products of the following reactions - . -
4 0 0

o)

|
(iii) RCH = CH — CHO + NH, — C —NH—NH,

.'l

il S cH, + cHCHNH,
&

ON
| —OH NNH NO,
: Ans. (i) (i) g
i 1 N
o e T Cyclohexanon-2, 4-di nitrophenyl-hydrazone
| ﬁ (Elds
. .‘ . =N =< 3 C,_i)Cf {r
))R—CH=CH—CH=N—NH—C—NH, () ]
Schiff's base
27.  An organic compound with molecular formula C,;H, O forms 2, 4-DNP derivative, reduces Tollen’s reagent and

undergoes Cannizzaro reaction. On vigorous oxidation, it give 1, 2-benzene dicarboxylic acid. [dentify the compound
Ans. (i) As the given compound with molecular formula CoH;(O forms a 2, 4-DNP derivative and reduces Tollen's
reagent, thus, it must be an aldehyde.
(ii) As it undergoes Cannizzaro reaction, hence CHO group is directly attached to the benzene ring.
(iif) On vigorous oxidation, it gives 1, 2-benzene-dicarboxylic acid, therefore, it must be an ortho-substituted
benzaldehyde. And, the only o-substituted aromatic aldehyde which have CoH,;O molecular formula is

o-ethylbenzaldehyde.
Reactions
’ CHO COO-
‘ [Ag(NH3);) *OH"
| @ il @I il
Tollen's reagent
J CZHS C2H5 Silver l‘

2-ethylbenzoate mirror f

Vlgrous
CoHs COOH

1, 2-benzenedicarboxylic acid

NO,
HyNNH NO,
@ 24DNP CH=NNH NO, +H;0
2, 4-DNP derivati
C2H5 ('QHS ervative

et \Chamanry, Shaer Bocrd Materie\Eng\Shast NOCI\OY_Aldebyde. Ketone ond Corbasdic Acd 065

L M______ﬂ_r _

mn.un

\
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Aldehyde, Ketone and Carboxilic Acid

{ | Describe the following :
' (i) Acetylation

(ii) Cross aldol condensation

Ans. (i) Acetylation : Acetylation is the replacement of H atom of alcohol, amines and introduce COCH, group in

29,

the presence of acetic anhydride.

O OCOCH;
CH4CO <
s e T + CH4COOH
Phenol Acetic anhydride Phenyl acetate Acetic acid
OH OCOCH;
COOH
. CHBCO>O o COOH
CH,CO s + CH3COOH
o-Salicylic acid Acetic anhydride Aspirin Acetic acid

CHACH,OH + CHyCOCI — 2282 o CHyCOOC,H + HCI
Ethanol Acetyl chloride Ethyl acetate

(ii) Cross aldol condensation : The condensation of two different carbonyl compounds (one of which must
have one o-hydrogen) in the presence of a base is known as cross aldol condensation or mixed condensaticn.

CH3CHO + CH3CHyCHO M Different product obtained as below:

Ethanal Propanal
OH
(a) CHaCHO + HCHpCHO ~—222%% o H.C—CH—CH,CHO
3-hydroxy butanal

OH
il. NaOH
(b) CHzCHoCHO + (|3H2 T, e LR HC—CH,—CH—CH—CHO

CHj CHs

3-hydroxy -2-methyl pentanal
O
Dil. NaOH

() CHsCHO + CHp — CHO —————— HyC—CH— CH—CHO

3-hydroxy -2-methyl butanal

(‘)H
Dil. NaOH
(d) CHaCH;CHO + HCHyCHO ————  CHg—CH;—CH—CH,—CHO -

3-hydroxy pentanal

An organic compound contains 69.77% carbon, 11.63% hydrogen and rest oxygen. The molecular mass of the
compound is 86. It does not reduce Tollen's reagent but forms an addition compound with sodium hydrogensulphite

and give positive iodoform test. On vigorous oxidation, it gives ethanoic and propanoic acid. Write the possible
structure of the compounds.

147
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: Ans. The compound is methyl ketone and its probable structure would be :
1 T
! S.No. | Element | Mass Percentage | Atomic Mass | Atomic Ratio | Simplest Ratio
! 69.77 g 58 .
2 1 C 69.77% ¥ R 1.16
f' 11.63 1163
;' Lz { H 11.63% 1 ——=1163 TR P
? 18.60 116 _,
L 3 } o 18.60% 16 —¢ 1.16
Thus, the empirical formula of the compound is C,H, O, it would be CH,COCH,CH,CH,,
CH3—(H",~CH—~CH2—CI‘{3 Pentan-2-one; Molecular mass = 86
0
(i) Action with NaHSO,
- +
0S0OyNa
|
ch—ﬁ-—CHz—CHZ—CH3 + NaHSO3 ——— H3C—('3—CH2'“CH2_CH3
1 O OH
| Sodium hydrogen sulphite
(ii) Action with I, and NaOH
|
7 :
i H3C—C—CH2—CH2'—CH3 + 3l; + 4NaOH L;:i%%‘b CHI3 + CH3CH3CH,COONa + 3H,0 + 3Ny
g (Y‘Zl:;;‘;loﬁt'} Sodium butanoate
(iii) Vigorous oxidation )
| Pl K,C g
i 4 2Cro07/HyS0,
| /C—O Oxidation CH3COOH + CH3CH,COOH
| H7Cs
|

Ethanoic acid Propanoic acid

30. State reasons for the following :
(i) Monochloroethanoic acid has a higher pk_value than dichloroethanoic acid.
(if) Ethanoic acid is a weaker acid than benzoic acid.

i
I Ans. (i) Because the stability of conjugate base of monochloroethanoic acid is less due to presence of one electron

.

withdrawing ~Cl group than in dichloroethanoic acid
(i) Because of greater electronegativity of sp2 hybridised carbon to which carboxyl carbon is attached.

148 g
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PREVIOUS YEARS BOARD PROBLEMS
CBSE 2016

a) Write the structures of A, B, C and D in the following reactions

CHLCN (i) SnCl-HCl
. ————>

dil NaOH b
(i) HyO ——»B—"C
lHCN 2!

D,
anuish between:

AHE€H-CH=CH- COCHy and C,H.-CH=CH-CO CH, ,CH,

/M'CH 4CH,COOH and HCOOH
(c) A

rrange the following in the increasing order of their boiling points
CH,CH,OH, CH,COCH,, CH,COOH

/’-?\\\ ’ . = .
C ~ (a) Write the chemical reaction involved in Etard reaction

(b) Amange the following in the increasing order of their reactivity towards nucleophilic addition reaction
CH,-CHO, CgH,COCH,, HCHO

Why pKa of Cl-CH —COOH is lower than the pKa of CH,COOH ?
{dY"Write the product in the following reaction.

H,CH=CH-CH,aN T2

ar:d B are two functional isomers of compound C,H,O. On heating with NaOH and L,,, isomer A forms yellow
precipitate of iodoform whereas isomer B does not form any precipitate. Write the formulae of A and B

- , CBSE 2015
-T CI\ Predict the products of the following reactions :
.

AN
- H S H,N-NHCONH A - - !’JH ~t L
IL%_(I, =0t 2 5? -PwN

Ch,
! ]
| R
| R H. - CH., —(@KMnO, /KOH C W—_Ctotm

]
OCINOI_Alkiahyde, Ketone end Corboxitic Aced p

CQOH e
W‘@l conc.HNO; /H,S0, . R s
g T he reagents used in the following reactions :
B 20l49) 1t
J(’f)’ CGHS -CO- CHS -——)CGHS

CHj -CH,
]
 (i).CH; =COOH S ¥n, -coal

3

Erdbuii\ Chamanry

CBSE 2014
- ’{‘p ' o
; ‘Mite the structure of 2-hydroxybenzoic acid

-

T
i 0
- l /“—W\/\ .

4, (i) Write the type of magnetism observed when the magnetic moments are aligned in parallel and anti-parallel
g 3 directions in unequal numbers.

(i) Which stoichiometric defect decreases the density of the crystal ?

151
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i , y : ‘0 reagents
3.\\ (a)Write the products formed when Cl 1,CHO reacts with the following reagen

\_/ N
(TN - OH
'\“li}'i)p(if;[;(_‘! 1O in the presence of dilute NaOIH y ,\
N (_,@ﬁvacr’s‘lhmle chemical tests to distinguish between the following pairs of compounds
e (i) Benzoic acid and Phenol .

(i) Propanal and Propanone

i

)

-

el -
@(a) Account for the following :
e (i) Cl-CH,COOH is a stronger acid than Cl 1,COOH.

(if) Carboxylic acids do not give reactions of carbonyl group.

(b) Write the chemical equations to illustrate the following name reactions ;
(i) Rosenmund reduction R

& (i) Cannizzaro's reaction _ he Comh = ‘

4o
)

Jﬁ')’OUt of CH,CH, - CO - CH, - CH, and CH,CH, - CH, - CO - CH,, which gives iodoform test ?
s A . . -~ \‘—/‘

N A

CBSE 2013
(® Rearrange the following compounds in the increasing order of their boiling points.
CH;—CHO Cf:[3—CH2—95 CH;—CH,—CH, X ’
i (i) How will you convert the following? (.l‘ o / A £ -t <
7 (a) Propanone to propan-2-ol i 4
02 (b) Ethanal to 2-hydroxy propanoic acid £ - é" 0 T e-{-Covd
'.\ ~1c) Toluene to benzoic acid » OW
& (ii) Give simple chemical tests to distinguish between Q‘ N : e
! (a) pentan-2-one and pentan-3-or1 — -
(b) ethanal and propanal T l y— 9
(‘»SQ—H (""":‘r" C-t-e \P’C-‘ ———) —
t (i) Write the products of the following reactions W
CHa‘C_CHS%ﬁga_)? C/MJ ~Cygp Ay i
. {
5 \ !
/ﬁ/CH3 -,—’I('IJ—CI+H2¢H‘£°!—>? Cln_3 40 ‘ ]
> 0 |
COOH
N! 3 - E;IIFQBrg ?
i
{ -
f _ @zklhich acid of each pair shown here would you expect to be stronger ?
. @) F— CH,— COOH or Cl-— CH,— COOH
b OH e
(b) ©-g{' msco;lj
\ : o
. ——— , -
. |
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A .lkﬁ!.' Aldehyde, K lic Aci

e mﬁ ehyde, Ketone and Carboxilic Acid
CBSE 201

-3 Wiite the TUPAC name of the following .

l rJ

CH, - CH, - CH - CH (H H

O

-~

/ 3/ (i) An organic compound with molecular formula C ” Of

nd undergoes Can orms 2,4-DNP derivative, reduces Tollen's reagent
\ Y, ' ) N
L ; annizzaro's reaction. 0“\"51\’!\\\1\ u\ld.\lmn. it gives 1,2-benzenedicarboxylic acid. [dentify
the compound. ;

(iiS Give the chemical tests to distinguish between
—= (a) propanol and propanone

-

' t (b) benzaldehyde and acetophenone . !
(iii) Arrange the following compounds in an increasing order of their property as indicated
cet

¢ Acetaldehyde, acetone, methyl tert-butyl ketone (reactivity towards | ICN) ‘

[ 8 [yhnqv t\.w fo.llnwmg compounds in an  increasing order of their property as indicated
(\) B‘onn‘nc acid, 3, 4-dinitrobenzenzoic acid, 4-methoxy benzoic acid (acid strength)
(it) CHyCH,CH(Br)COOH, CH,Cl 1(Br)CH,COOH, (CH,),CHCOOH (acid strength)

\
v CBSE 2011 SYRIN; B
_k~ Draw the structure of 4-chloropentan-2-one e B e \
p N A
; /3/ White structure of the compound 2-chloro-3-methylpentane ' = g \
COOH | ¢ B S |
\\ ; F " ”‘a
8.~ Wirte IUPAC name of X - f
Br al o R .
%dict the products.
- CH, " d
; 0y (i ” + CHyCH,NH, —— -
1

" A compound A(C,H,O) on oxidation by PCC gave B, which on treatement with aqueous alkali and subsequent
/" heating fumished C. B on oxidation by KMnQ,, forms a monobasic carboxylic acid with molar mass 60 g mol.
s /} Deduce the structures of A, B and C.

6.

1 lllustmte the following name reactions.
: (a) Cannizzaro's reaction
‘ .
‘ow would you obtain

(a) but-2-enal from ethanal ? c—€=¢ a& (b) butanoic acid from butanol ? € O
(c) benzoic acid from ethyl benzene ? ¢ :

(b) Clemmensen reaction

Kamcrm ord

(i) Give chemical tests to distinguish between the following: -
(a) Benzoic acid and ethyl benzoate
(ii) Complete

COOH <\} 9 r :
(@) @[ —Ta
COOH

(b) CH,CHO .

% © O—CH2 e O—CHO

1oy (b) Benzaldehyde and acetophenone. Crmohe

i\ Chumiairy\ Shos\ B Mhcswrial\Eng \Shess
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(1. What is Tollen's reagent ? Write one usefulness of this reagent

2 Wirite the IUPAC name of the following

Cl

O
g
CH,

ustrate the following name reactions.

(@) Hell Volhard Zelinsky reaction (b) Wolff-Kishner reduction reaction
&ii) Ho! 7 lowing conversions carried out ? A
s thyleyanide to ethanoic acid , (b) Butan-1-ol to butanoic acid

Methyl benzene to benzoic acid

¥ llustrate the following name reactions giving a chemical equation in each case:
q gving

{a) Clemmensen reduction 4 (b) Cannizzaro's reaction
(ii) Describe how the following conversions can be brought about:
(@) Cyclohexanol to cyclohexan-1-one (b) Ethyl benzene to benzoic acid.

(c) Bromo benzene to benzoic acid

/
CBSE 2009
rite structural formula of 1-phenyl pentan-1-one.
Mﬂte the I[UPAC name of the following.
(CH,),CH - CH, - C - CH (CH,},

WC name of the following.

O =C-0GCsH,

o=0

‘7 ' An organic compound A contains 69.77% carbon, 11.63% hydrogen and rest oxygen. The molecular mass of the
/‘ compound is 86. It does not reduce Tollen's reagent but forms an addition compound with sodium hydrogen
d

sulphite and gives positive iodoform test. On vigorous oxidation, it gives ethanoic acid and propanoic acids. Derive
the structure of compound A.

i \/\ Give chemical tests to distinguish between (oA Ay

‘; (i) ethanol and propanol e (i) bergoic acid and ethyl benzoate
[i c-C =0 (“-«C'C’Jv\' '
- Anorganic compound A (mol. formula CH,0,)

drolysed with dilute sulphuric acid to give a carboxylic
/ acid B and alcohol C. Oxidation of C with chroyic acid also produced B. On dehydration C gives but-1-ene.
Write the equations for the reactions involved.

Indentify A to E in the following sequence. s

7

CH,CH,COOH-2h , A BellH ;g HONO . 101, CH. COOK - C20k);
3 2 A 3

I Du.ud ’DJ@H—‘—)E
J.J( htiﬂﬁ\&-ﬁl}“;”",_ .
4

th, 4y
154 . =5
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ARS BOARD PROBLEMS
RBOXILIC ACID

SOLUTION PREVIOUS YE
ALDEHYDE, KETONE AND CA

CBSE 2016
OH

|
Ans. (a) A : CH,CHO B : CH,~CH-CH,CHO

OH

|
CCR—CH=CH—CHO D: CH~CH--CN
, gives yellow ppt of iodoform

(b) (i) Heat both the compounds with NaOH and L, C6H5~CH=CH—~COCH_

while C,H.~CH=CH-CO CH,CH, does not.
(ii) Add ammomcal silver nitrate solution (Tollens’ reagent), HCOOH gives silve

CHJCHZCOOH does not.
(¢) CH,COCH, <CH,CH,OH <CH,COOH]

CH, CH(OCrOHCI, ) CHO
Sol.2 (a) +CrO,Cl ——>©/

Toluene Chromium complex Benzaldehyde

r mirror while

(b) C{H,COCH, <CH,CHO< HCHO
(c) stronger - effect of CI, stronger acid less pk, / strong electron withdrawing power of Cl.
(d) CH,CH,CH=CH—CH,CHO
(e) A : CH,COCH,
B : CH,CH,CHO

CBSE 2015 i
Sol.1 (i) CH,~C=N-NH-CO-NH, (i) C,H,~COOH : |
CH, ;
COOH
(iii)
NO,

Sol.2 (i) Zn-Hg, HCl or H,N-NH, & KOH/Glycol , A
(ii) PCI;/ PCl / SOCI, (Any one)

CBSE 2014

Scanned with CamScanner‘



Aldehyde, Ketone and Carboxilic Acid

s Given in _\'olld state Ch;lp(cr

) (i) CH,-CH(OH)CN

X I'j (:l
i (i) CH,-CH=NOH

H
P dil NaOH
(i) CH.CHO="—" CH,—CH—CH,—CHO

Ethanal 3-Hydroxybutanal

(b) (i) NaHCO, test: Benzoic acid being an acid produces brisk effervescence with NaHCO, solution &

while ethylbenzoate does not. ~
C H.COOH + NaHCO, — C.H. COONa + CO. T + HO "j
Benzoic acid Sod. Benzoate _ ’ ’_7:
(11) By Tollen's test ,{_,

A Dranamns a e T Srte S 4 . . G .- A Y
(a) Propanal reduces Tollen's rcagent, fehling solution, Benedict solution but propanonc (ketone) does
not reduces.

(b) Todoform test :

i (CH-C-CH) . = .
Propanone \ ) gives iodoform test but propanal (CH,~CH,~CHO) does not.

Sol.4 (a) (i) Clis widrawing in nature hence a stablize more carboxylate anion which favours the forward
equllibrium.

(i) Becuase of resonance charge sepration with between one carbon and two oxygen atom hence bond
polarity reduces so it do not nucleophilic addition reaction.

B - = DS S ST MOy s RS A s ) ET RS b RS VIS T

CcocCl HO
. H,
(b) (i) “Pd-BaSO, *
Benzaldehyde
a0 1
iy HCHO + HeHO —2 5 CHOH + H COONa ;
Methanal Methanol

(¢) CHCH-CH-CO-CH,

CBSE 2013

~ Sol.I CH~CH~CH, < CH~CHO < CH -CH,-OH
© Sol.2 (a) (i) Ni/tl,
’ (ii) HION, 1,0
(ii1) Alkaline KMnO),
(b) (i) Pentan-2-onc and pentan-3- one can be distinguished by iodoform test. Pentan-2-one gives iodoform
test but pentan-3-one does not.
(ii) Ethanal and propanal can be distinguished by iodoform test. Ethanal gives iodoform test
j' but propanal does not.
: Sol.3 (a) (i) CH,~CH,-CH,
(i) CH,~CHO

65
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Chemistry

COOH
(i)
Br

(b) (i) F-CH,~COOH
(i) CH.COOH

CBSE 2012
Sol.1 Pent-2-en—I-al
Sol.2 (i) (a) As the given compound with molecular formula CoH, 1O forms a 2. 4-DNP derivative and reduces
Tollen's reagent, thus, it must be an aldehyde.
(b) As it undergoes Cannizzaro reaction, hence CHO group is directly at
(c) On vigorous oxidation, it gives 1, 2-benzene-dicarboxylic acid, there
benzaldehyde. And, the only o-substituted aromatic aldehyde which have Col I
o-ethylbenzaldehyde.

tached to the benzene ring
fore, it must be an ortho-substifutec
0 molecular formula is

!

Reactions

CHO [00)0)
[Ag(NHg),] "OH 5 /\g¢

t

Tollen's reagent

C2H5 Colls  Silver

2-ethylbenzoate mirror

CHO COOH
o @
Collg s COOH

1. 2-benzenedicarboxylic acid

OpN NO,

T, NNF "@'NO;
CHO CH=NNII NOy+ 11,0
2.4-DNP
il 2. 4-DNP derivative /
CZI I.’J

(i) (a) Todoform test given by propanone. It gives yellow ppt ol CHI,.

Cols

(;_cl‘_(‘u_ _"_“"'_‘L'_>C~$,.‘—().\‘a + CHI; (ycllow ppt)
I
0 0

(b) Tollen's test given by benzaldchyde. It gives silver mirror ppt.

CHO COOAg

l : : I Ag(NH,). I : : !

Sol.3 (i) methyl tert-butyl ketone < acetone < acctaldehyde
(i) (CH,),CHCOOH < Cll}?’l(Br)(ZlI_,C()()H < CH,CILCH(BnCOOIH

(iii) 4-methoxybenzoic acid < Benzoic acid < 3, 4-dinitrobenzoic acid ~ -

. e | \4_5\
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Aldehyde, Ketone and Carboxilic Acid

CBSE 2011

Sol.2 ('—('—-(l—(!‘——(‘
CH . C]
Sol.3 3-Brom-5-Chloro Benyene (drbr)xyhg acid
sold () HOOC-C-C-C-C-cooyy
i CH=C=N—C—¢
(l',‘ll

A — Pce B dil NaOI/A
Sol.5 (11O
lKnh(L

C-COoM [60)
A = C-C-OH
B = C-CHO By oxidation
C = CXL=C-CHO By Aldol condensation.

Sol.6 (i) (a) Clemmensen reaction: The carbonyl group of aldehyde & ketone is reduced 1o —CH - group on
treatment with Zine amalgam & concentrated hydrochlric acid.

i
CH-C-H 22, CH,-CH,-H
Fthanal  1CT Edanc
0
I /n g
CH-C-CH, 2%, CH~- CH.-CH,
Propanone e Propane

(b) Cannizzaro’s reaction: Aldehydes which do not contain any ¢~ hydrogen atom such as formaldehyde.
benzaldehyde undergo self oxidations and reduction on treatment with concentrated alkali. A mixture of

alcohol & a salt of carboxylic acid are formed.

O ( [ 0
I Il Naon . I
(1= C ot € nLES - Coon - 11-C -0 Na
0
I
ik i
_NaOIl |
o Y- -H+O-C-ii—gy e s C”*Q BN

(ii) (a) Bute-2- cnal from ethanal

fu w
CH~-C-H -—I\-I‘—l()—H—>(II—UI=(_'H € =i
[-thanal But -2 - enol

(Reaction is known as Aldol condensation)

E 07
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Chemistry
OH O
(b) CH,-= CH,- CH,- CH, Lr\lﬂﬂ(l—b( H,- CH,- CH,- C -OH
Butanol l Butanoic acid
CH. CIH, O0=C-0ll
I\'\ln() ‘Ol
()\ idation
Ithanal Benzoicacid

Sol.7 (1) (a) Benzoic acid and cthyl benzoate

These two compounds can be distinguished by the following tests:

— NallL() test: Benzoic acid being an acid produces brisk cffervescence with NaHCO, solution while

cthylbenzoate does not.
CH,COOH + NaHCO, — C H, COONa + CO, T+HO

Benzoic acid Sod. Benzoate

C H,COOC,H, - NICQUIOLUNON N effervescence due to evolution of CO, gas.

—» lodoform test: Ethylbenzoate on boiling with excess of Na OH solution gives ethyl alchohol which on

heating with iodine gives yellow ppt. iodoform.

C,H,COOCH, CH, + NaOH - "' »C,H,COONa + CH,CH, OH
Ethyl benzoate Sod. benzoate  Ethyl alcohol

CH,CH,OH + 41, + 6NaOH "%y H COONa + CHI, + 5Nal + 5H,0
Ethanol Sod. Idoform
formatc  (Ycllow ppt)

(b) Benzaldehyde and acctophenone
These can be distinguished by the iodoform test.

lodoform test: Acetophenone being a methyl ketone when treated with NaOl gives yellow ppt of iodoform

but benzophenone does not.

C,H,COOCH;, + 3 NaOI > C4H; COONa + CHI, 1 + 2NaOH
Sodium [odoform
benzoate (Yellow ppt)

Acctophenone

C H,COCH, —-» No ycllow ppt. of CHI,

COOH ¥ cOocCl
(i) (a) @ @ (b) CH-CH =
COOIH cocCl

Phthalic acid Phthyaloyl Chloride A

N - NH -

==

-NH,

(c) C>=Cll s O—CHO : i
i
68 £
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Sol.1 Ammoniacal silver nitrate

Sol.2

Sol.3 (i) (@) Hell - Volhard - 7,

3 Asrmps G

™

¥ S S MmO
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Aldehyde, Ketone and Carboxilic AEE

CBSE 2010 ‘

d tollens' reagent. It is used fo test aldehydes. Both aliphatic and aromatic
age shining « ! .
agent to shining silver mirror. It is also used to distinguish aldehydes from ketones

2/Ag(NH,), )"+ RCHO 4 30y

Tollens reagent Aldehyde

solution is calle
aldehydes reduce Tollens' re

Heat

2Agl + RCOO + 4NH, + 2H,0

Sllver mirmor Carboxylate lon

2(2-Chloro phenyl) ethanone

h“Sky reaction : Aliphatic carboxylic acids react with bromine or chlorine

::::]::(:l;i::::;:;igll()nm,) jll_ ‘hc presence of small amount of red phosphorus to give exclusively
mon cnated acids. This is known as Hell-Volhard-Zelinsky (ITVZ) reacation. The reaction
lt gl\icn by aliphatic acids having o-hydrogen/ Bromine reacts smoothyl.
CH.CH.COOH + Br, —RedP , oy CHBCOOH + HBr

(b) Wolff - Kishner reduction reaction :
to CH, group on treatme
boiling solvent wush as

The Carbonyl group of aldchydes and Ketones is reduced
nt with hydrazine followed by heating with potassium hydroxide in high
cthylene glycol.

CH CH
‘\ \ T N”N“ (\ ’ . )\

. C =iy 25 KOH/ethylene glyeol A ”\ v :
(”1/ o C“\/( NN“ heat (‘”‘/( H, + N,
Acetone n Propane

\ one ; " i
CH, CH, ON =25, CH, CH,— C— NH, —2M00, ¢y, o, N,
Ethyl cyanide o Propionamide Ethylamine
(i) (a)
s CH,CH,OH X0M80 oy oo
o X . Oxidation ) ) .
Ethanol Ethanoic acid

(b) CH, CH, CH, CH, O —=520 . CH, CH, COO

Butan-1-ol Butanoic acid

CH, “O0H

(¢) K.Cr,0,+H.S0,
Oxidation

Mythylbenzene Benzoic acid

Sol.4 (a) (i) Clemmensen reaction: The carbonyl group of aldehyde & ketone is reduced to ~CIHL~ group on

treatment with Zinc amalgam & concentrated hydrochlric acid.

|
CH~C-H Zl&, CH-CH-H
Ethanal 1O Ethane

CH,- g — CH, £&8, CH- CH~CH,
Propanone ¢ Propane

(ii) Cannizzaro’s reaction: Aldchydcs which do not contain any o- hydrogen atom such as formaldchyde,
benzaldehyde undergo self oxidations and reduction on treatment with concentrated alkali. A mixture of

alcohol & a salt of carboxylic acid are formed.

69
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I [ | i
() H-C-H+H-C- H-ﬂbll ~C-OH+H-C-0 Na
50% |
H
I I I
: _ \a()H ‘
@ c-n+d Y-c-n—5 Q ‘Q L0 Na
) 30% CH. & w
e
()H .
OH 0 CH COOH
) (i) Cr0,. NS0 p _ KMnOOl = |
) Vigorous (x) d ion Ry
Cyclohexanol  Cyclohexan-1-one Ethylbenzene Benzoic acid
Br Mg Br COOII
(iii) Mg/dry ether (i) Dry ice. (1) | /\I
Grignard reaction v
Bromobenzene Phenylmagnesium Benzoic acid
bromide
CBSE 2009
Sol.1 C—C—C—C—(",‘
Sol.2 2,5-dimethyl, haxan-3-one
Sol.3 Ethyle—4—Chloro Benzene Carboxylate
Sol.4 C = 69.77%, H = 11.63%, 0 = 100 - (69.77 + 11.63) = 18.6%
Element %- Molar Mass Moles Simple ratio
e 69.77% 12 5.81 5
H 11.63 I 11.63 10
0 18.6 16 i.16 I

Empirical formula of given compound = CJI,“O
Emplirical formula mass = 5 X 12+10x 1 +16x1=286

86
fl=—
86
Molecular formula = C H O
Since. it does not give Tollen's test but gives positive iodoform test, hence it is a methyl ketone, e, have
~COCH, group. Since. on oxidation, it gives cthanoic acid and propanoic acid, it is pentan-2 -onc.

i, Q CH.—C—CH—CH—CH A2 CH,COOH + CH—CH.—COOI

[ Pentan—2-one]|

—E

70
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Aldehyde, Ketone and Carboxilic Acid

C-C-OH
CH.I

C-C-C-OH

_\CHO\\ ppt

(ii)
COOH COOC H,
NaHCO,
co.l
Test Turns lime water X
milky X
Sol.6 (b) The relevant cquations for all the reactions involved may be explained as follows :
(”) B.ut_\‘l butanoate
CH.CH.CH. . COCH.CH.CH, —-I80__ (o oy C11,0H + CHCH.CHLCILOT
% ydrolysis e i b g
A(m. f.CH O, ’ B(Butanoic acid) C(Butane-1-ol)
o CrO, R N
CHCH.CHOH  —5=r—> CH.CH.CH.CIL.COOH
C(Butane-1-ol) B(Butanoic acid)
CHLCH.CHON SRS,y O CH=CH,
C(Butane-1-ol) D(But-1-ene)

Therefore. (A) Butyl butanoate, (B) Butanoic acid, (C) Butan-1-ol, (D) But-1-cne

Sol.7 A = C-C-CONIH,
B = C-C-NH,
C = C-C-OH

D = C-CL-C-C
O

£ . Gl
OH

71
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