Class XII — NCERT — Chemistry Chapter 12
Aldehydes, Ketones and Carboxylic Acids

NCERT Exercise

Question 1:

What is meant by the following terms? Give an example of the reaction in each case.
(i) Cyanohydrin

(ii) Acetal

(iii) Semicarbazone

(iv) Aldol

(v) Hemiacetal

(vi) Oxime

(vii) Ketal

(vii) Imine

(ix) 2,4-DNP-derivative
(x) Schiff’s base

(i) Cyanohydrin:
Cyanohydrins are organic compounds having the formula RR'C(OH)CN, where R and R'can
be alkyl or aryl groups.

Aldehydes and ketones react with hydrogen cyanide (HCN) in the presence of excess sodium
cyanide ( NaCN ) as a catalyst to field cyanohydrin. These reactions are known as cyanohydrin
reactions.
RR'C = O+HCN—"X_RR'C(OH)CN

Ketone Cyanodydrin
Cyanohydrins are useful synthetic intermediates.
(ii) Acetal:
Acetals are gem-dialkoxy alkanes in which two alkoxy groups are present on the terminal
carbon atom. One bond is connected to an alkyl group while the other is connected to a
hydrogen atom.

H

| ,
R— C —OR

ORH

General Structure of an acetal

When aldehydes are treated with two equivalents of a monohydric alcohol in the presence of

12.Aldehydes, Ketones and Carboxylic Acids



Class XII — NCERT — Chemistry Chapter 12
Aldehydes, Ketones and Carboxylic Acids

dry HCI gas, hemiacetals are produced that further react with one more molecule of alcohol to
yield acetal.

R’ OR'
R'OH, dry HCl gas\ 2 R"—OH Wi

RCHO < R—(\'I\{\ # R—CH + 1,0
Aldehyde e e
Hemiacetal Acetal

(iii) Semicarbarbazone:
Semicarbazones are derivatives of aldehydes and ketones produced by the condensation

reaction between a ketone or aldehyde and semicarbazide.
0

oH
gomsus=es ' Il T < 0
DCTE0 *HAN—NI—C —NH, = /N

Senucarbande N=—NH-—C—NIl,

Vs

1,0 + »C=N—NH—C—NH,
Semicarbazone
Semicarbazones are useful for identification and characterization of aldehydes and ketones.
(iv) Aldol:
A f-hydroxy aldehyde or ketone is known as an aldol. It is produced by the condensation
reaction of two molecules of the same or one molecule each of two different aldehydes or
ketones in the presence of a base.
2CH3§§§£CHO Sineow, CH, —CH, —C|H—CH2 —CH, —CHO

OH

4 —Fydrooyhexanal{ Aldoel)
(v) Hemiacetal:
Hemiacetals are a—alkoxyalcohols
RO OH

-~
&
o
=

R H
General structure of a hemiacetal

Aldehyde reacts with one molecule of a monohydric alcohol in the presence of dry HCI gas.

OR'
R'QOH, dry HCl & ;
RCHO OH, dry HCI gas R—({
Y
OH
Hemiacetal

(vi) Oxime:

Oximes are a class of organic compounds having the general formula RR'"CNOH, where R is
an organic side chain and R’ is either hydrogen or an organic side chain. If R" is H, then it is
known as aldoxime and if R’ is an organic side chain, it is known as ketoxime.
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OH OH
7 S
N N
N, N
Aldoxime Ketoxime

On treatment with hydroxylamine in a weakly acidic medium, aldehydes or ketones
formoximes.

frammmm==

DC==0 + HiNOH ——— SC=N—0H * H,0

Hydroxylammne
(vii) Ketal:
Ketals are gem-dialkoxyalkanes in which two alkoxy groups are present on the same carbon
atom within the chain. The other two bonds of the carbon atom are connected to two alkyl
groups.
R
R- (:? -OR

"

OR
General structure of a ketal
Ketones react with ethylene glycol in the presence of dry HCI gas to give a cyclic product
known as ethylene glycol ketals.

R H,0H R O —CH,
=0 +T i Lgas \(-/ - 1.0
#— - -!
o i
R'/ cnon | 9VHC R'/ Nz a,
Ketane Ethylene glycol Ethylene glycol keral

(viii) Imine:
Imines are chemical compounds containing a carbon nitrogen double bond.

N,/R!
R1) kRz

General structure of an imine
Imines are produced when aldehydes and ketones react with ammonia and its derivatives.
on
De=to +HiN—zT=— SN o=z eno

(ix) 2, 4—DNP—derivative:
2, 4—dinitrophenylhydrazones are 2, 4—DNP—derivatives, which are produced when aldehydes
or ketones react with 2, 4—dinitrophenylhydrazine in a weakly acidic medium.
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NO,
>cF=o- Hl-f—b{:\']l—@f:\iﬂz—l
NO,

2.4 - Dinitrophenylhydrazine

+Ng
H,0 -/c—rmu—@fuo:

2, 4 - Dimitrophenylhydrazone
To identify and characterize aldehydes and ketones, 2, 4—DNP derivatives are used.
(x) Schiff’s base:
Schiff’s base (or azomethine) is a chemical compound containing a carbon-nitrogen double
bond with the nitrogen atom connected to an aryl or alkyl group-but not hydrogen. They have
the general formula R R,C = NR,. Hence, it is an imine. It is named after a scientist, Hugo

Schiff.
R;

/
N
N\
Ry R
General structure of schiff’s base

Aldehydes and ketones on treatment with primary aliphatic or aromatic amines in the presence
of trace of an acid yields a Schiff’s base.

bt py i Traceof H™
R—CH=0+ Hz_':hN—R‘-—PR—CI-I= N—R' + H,0

Aldehyde 1° amine Schiff™s base

Question 2:

Name the following compounds according to [UPAC system of nomenclature:
(i) CH,CH (CH,)CH,CH,CHO

(i1) CH3CH2COCH(C2H5)CH2CH2CI

(i) CH,CH = CHCHO

(iv) CH,COCH,COCH,

(v) CH,CH (CH,)CH,C(CH,), COCH,

(vi) (CH3 )3 CCH,COOH

(vil) OHCC,H,CHO - p
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(i) 4-methylpentanal

(ii) 6-Chloro-4-ethylhexan-3-one
(iii) But-2-en-1-al

(iv) Pentane-2,4-dione

(v) 3,3,5-Trimethylhexan-2-one
(vi) 3,3-Dimethylbutanoic acid
(vii) Benzene-1,4-dicarbaldehyde

Question 3:

Draw the structures of the following compounds.

(i) 3-Methylbutanal (ii) p-Nitropropiophenone

(iii) p-Methylbenzaldehyde (iv) 4-Methylpent-3-en-2-one 4-chloropentan-2-one
(vi) 3-Bromo-4-phenylpentanoic acid (vii) p, p'-Dihydroxybenzophenone

(viii) Hex-2-en-4-ynoic acid

CH,

| I
(i) H,C~ CH -CH, - C—H

(i1)
0
_ C |l
O-N C —CH;—CUH;
(iii)
)
I
H,C C—H
1) CH;

] |
(iv) H,C-C-CH = C —CH,

C|'l

(v) H,C- L CH, —CH~-CH,

CeHs Br 0
(vi) H,C—~ CH —~CH-CH, - yj— OH
(vii)
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0
0]

I
Hn—@t' @—nu
|

(viii) H,C-C=C—-CH =CH-C-OH

Question 4:

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

(i)CH3CO(CH2 )4 CH, (ii)CH3CH2CHBrCH2CH(CH3 )CHO

(iii)CH, (CH, ), CHO (iv) Ph—CH = CH —CHO

)

(vi) PhCOPh

(1) CH3CO(CH2 )4 CH,

IUPAC name: Heptan-2-one

Common name: Methyl n-propyl ketone

(i) CH,CH,CHBrCH,CH (CH,) CHO

IUPAC name: 4-Bromo-2-methylhaxanal

Common name: (y-Bromo-a-methyl-caproaldehyde)
(i) CH, (CH,), CHO

IUPAC name: Heptanal

(iv) Ph—CH = CH — CHO

IUPAC name: 3-phenylprop-2-enal

Common name: 3-Pheynolacrolein

V)

e

IUPAC name: Cyclopentanecarbaldehyde
(vi) PhCOPh

IUPAC name: Diphenylmethanone
Common name: Benzophenone
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Question 5:

Draw structures of the following derivatives.

(i) The 2,4-dinitrophenylhydrazone of benzaldehyde
(ii) Cyclopropanone oxime

(iii) Acetaldehydedimethylacetal

(iv) The semicarbazone of cyclobutanone

(v) The ethylene ketal of hexan-3-one

(vi) The methyl hemiacetal of formaldehyde

(i)

Nl

(i)
N - OH

Il

/\

(iii)
O H:
Cil:—CH

(iv)
0

F— NNH —C —XNH-

(v)
1.0 — CH;

l
o o0

N
H;C _('H)_ — CH:_{_‘H: = CH‘,
(vi)
H
N
¢
7N
H

OH

OCH;
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Question 6:
Predict the products formed when cyclohexanecarbaldehyde reacts with following reagents.
(i) PhMgBr and then H,0"

(ii)Tollens’ reagent

(iii) Semicarbazide and weak acid

(iv)Excess ethanol and acid

(V) Zinc amalgam and dilute hydrochloric acid

(i)
O\I:*Br OH
SH=R Ph - MgBr | L |
l.}n ether Ihdrahsns
Cyvelohexane -
carbaldehvde Cyclohexylphenylearbinol
(ii)
CH=0
O/ < 2[AmNHat oo 3010

Cyclohexane - Tollens' reagzent
carbaldehvde

O

c—0

O/ + 2Ayg ‘ + 4NH; + 2H0
Silver
nureor
Cyclohexane
carboxyvlate ion
{iii)
CHO ﬁ
: z pH3 5
(:r - H.NNH—C—nH, 22 H.0 -+ 0

weak acid Il
Cyclahexane — Semicarbazida CH=NNH — ( — NH\
carpaldehyde

Cyclohesanecarbaldehy de
semicarbazone
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(iv)
"""" ‘5[)(-':“3

O/ g Dy HOT as ¢
- H.OC-H | TOCHy - 1,0
Cyelohesane - - - .- 228 ty
carbaldehyvde . .
Ethanol {Excess) Cyclohexanecarbaldehyde
dielhyl acelal
CHO

O/ Zn/ Hg — HCI CH
_— f

. (clemmensen
Cvelohexane

carbaldehyde thcan)

Methylovclohexane

Question 7:

Which of the following compounds would undergo aldol condensation, which the Cannizzaro
reaction and which neither? Write the structures of the expected products of aldol
condensation and Cannizzaro reaction.

(i) Methanal

(ii) 2-Methylpentanal

(iii) Benzaldehyde

(iv) Benzophenone

(v) Cyclohexanone

(vi) 1-Phenylpropanone

(vii) Phenylacetaldehyde

(viii) Butan-1-ol

(ix) 2, 2-Dimethylbutanal

Aldehydes and ketones having at least one a-hydrogen undergo aldol condensation. The
compounds (ii) 2—methylpentanal, (v) cyclohexanone, (vi) 1-phenylpropanone, and
(vii)phenylacetaldehyde contain one or more a-hydrogen atoms. Therefore, these undergo
aldol condensation.

Aldehydes having no o-hydrogen atoms undergo Cannizzaro reactions. The compounds
(i)Methanal,(iii) Benzaldehyde, and (ix) 2, 2-dimethylbutanal do not have any

a- hydrogen.Therefore, these undergo cannizzaro reactions. Compound (iv) Benzophenone is a
ketone having no a-hydrogen atom and compound (viii) Butan-1-ol is an alcohol. Hence, these
compounds do not undergo either aldol condensation or cannizzaro reactions.

Aldol condensation (ii)
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ACHLCHACH, — CHE — CripdLNach

CH;
2 - Methvlpentanal Ctls

CHyCHLCHy — CH — CH— CH— CH\CHACHy
CH: 8] CHO

3 - NHydeony -2, 4 - dunsthyl - 2 - propylheptanal

(v)
0
5 C>= o il NaOf
OH
Cyclohexanone 2 {1 - Hydroxy - 1 - evclohesy) - evelohexan -1 one
(vi)
ﬁ' Oll ( 113
2©—c —CHyCH; G N2OH @—c—cn-— C —Q
1 - Phenylpropanone (‘H;
CHy
3 - Hydroxy - 2 —methyl - |, 3 - diphenylpenian - | - one
(vii)
U'I! (I“ HO
2 @-{‘uzc‘rm il NaOH @—{ 1> — CH —CH —©
Phenvlacetaldehvde 3 - hydroxy - 2, 4 - diphenyibutanal
Cannizzaro reaction (i)
; H
i H
2 =0t concKOH —— = l—C — OH + € — OK
He” | gl
|
Methanal Methanol Potassium methanoats
(iii)
2@—(H0+CMC.K0H —l'@—('H @—C—Ok
Benzaldehyde Benzyl alcohol Potassium benzoate
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(ix)
C,‘TIB CTI3 C‘rra
CH,CH, — (|: —-CHO =ML, CH.CH, — (|: —CH, —OH+CH,CH, — (|: B
CH,4 CH, CH, ©

2. 2—dim eripibu tan af

ONa

2,2-Dimethylbutan-1-0  Sodium2,2-dimethylbutanoate

Question 8:
How will you convert ethanal into the following compounds?
(i) Butane-1, 3-diol (ii) But-2-enal (iii) But-2-enoic acid

(i) On treatment with dilute alkali, ethanal produces 3-hydroxybutanal gives butane-1, 3-diol
on reduction.

O|H O|H
CH,CHO—***%, CH, - CH- CH, - CHO— 2+ CH, - CH-CH, - CH, - OH
Ethanal 3-Hydroxybutanal Butane-1,3-diol
(ii) On treatment with dilute alkali, ethanal gives 3-hydroxybutanal which on heating

produces but-2-enal.

OH
, |
CH,CHO—4%9_ CJ, — C —CH, - CHO—2——CH, —~CH = CH — CHO
Ethanal 3—Hydrocybutanal ? But—2—enal

(iii) When treated with Tollen’s reagent, But-2-enal produced in the above reaction
produces but-2-enoic acid.
Ag(NHy), | oH™

CH,~CH = CH-CHO—LW L0, oy i — CHCOOH

But—2—enal But —2—enoicacid

Question 9:
Write structural formulas and names of four possible aldol condensation products from
propanal and butanal. In each case, indicate which aldehyde acts as nucleophile and which as
electrophile.

(i) Taking two molecules of propanal, one which acts as a nucleophile and the other as an
electrophile.
OH CH;

. |
2CH,CH,CHO—*""" , CH.CH,—CH~-CH-CHO

Propanal 3—hydroxy—2—methylpen tanal
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(ii) Taking two molecules of butanal, one which acts as a nucleophile and the other as an
electrophile.
OH CH. ~,CH3

2CH,.CH,CH,CHO—%X%%_, cH CH,CH, — Jo/ (EH — CHO

Butanal 2—Eshy I-3—hydroxyhexanal
(iii) Taking one molecule each of propanal and butanal in which propanal acts as a nucleophile
and butanal acts as an electrophile.

OH CH;
CH,CH,CH,CHO+ CH,CH,CHO— CH,CH,CH, - CH~ CH — CHO
Butanal Propanal 3—Hydroxy—2—methylpentan al

(Electrophile) (Nucleophile)
(iv) Taking one molecule each of propanal and butanal in which propanal acts as an
electrophile and butanal acts as a nucleophile.
G (CHCH
CH,CH,CHO+ CH,CH,CH,CHO —> CH,CH,CH, — CH— CH —CHO

Propanal Butanal 2=Eiyl=3=Indroxyhexanal
(Electrophile) ( Nucleophile )

Question 10:
An organic compound with the molecular formula CoH100 forms 2, 4-DNP derivative, reduces
Tollens’ reagent and undergoes Cannizzaro reaction. On vigorous oxidation, it gives

1, 2-benzenedicarboxylic acid. Identify the compound.

It is given that the compound (with molecular formula C,H,,0 ) forms 2, 4-DNP derivative and

reduces Tollen’s reagent. Therefore, the given compound must be an aldehyde. Again, the
compound undergoes cannizzaro reaction and on oxidation gives 1,2-benzenedicarboxylic
acid. Therefore, the —CHO group is directly attached to a benzene ring and this benzaldehyde

is ortho-substituted. Hence, the compound is 2-ethylbenzaldehyde.
CHO

CH,CH;

2 - Ethylbenzaldehyde
The given reactions can be explained by the following equations.
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NO,

P

@Cl[NNI{@Nﬁz + H0

CHCH;,
2, 4 « DNP denvative

2.4 - Dinitrophenyl -
hydrazine

CHO I:-» (Nl l.tla oI COo- l
Cx O,
CHCH, Tollen’s reagent CHyCHy
2 - Ethyvlbenzoate  Silver purror
@:{.‘O()!I
COOH

1, 2 - Benzenedicarboxylic acid

Oxidahen EO]

Question 11:

An organic compound (A) (molecular formula C;H,,O,) was hydrolysed with dilute sulphuric

acid to give a carboxylic acid (B) and an alcohol (C). Oxidation of (C) with chromic acid
produced (B). (C) on dehydration gives but-1-ene. Write equations for the reactions involved.

An organic compound A with molecular formula C,H,,0, gives a carboxylic acid (B) and an

alcohol (C) on hydrolysis with dilute sulphuric acid. Thus, compound A must be an ester.
Further, alcohol C gives acid B on oxidation with chromic acid. Thus, B and C must contain
equal number of carbon atoms. Since compound A contains a total of 8 carbon atoms, each of
B and C contain 4 carbon atoms. Again, on dehydration, alcohol C gives but-1-ene. Therefore,
C is of straight chain and hence, it is butan-1-ol. On oxidation, Butan-1-ol gives butanoic acid.
Hence, acid B is butanoic acid. Hence, the ester with molecular formula C,H,O, is

butylbutanoate.
0

CH,CH,CH,-C-OCH,CH,CH,CH,

Butylbutanoate

All the given reactions can be explained by the following equations.

| i
CH,CH,CH,-C-OCH,CH,CH,CH, —*"*%_, CH ,CH,CH, - C— OH+CH,CH,CH,CH,OH
Butylbutanoate f?ﬁz‘l)tanoic acid BCI; tan—1-ol
o ,
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0
CHyCHyCHy — C — OH
CrQ;/CH;COO0H Butanoic acid
Oxidation (B)
CH3CH;CH,CH, — OH
Dehydration
-H;0

CHyCH,CH == CH,
But - | - ene

Question 12:

Arrange the following compounds in increasing order of their property as indicated:

(i) Acetaldehyde, Acetone, Di-fert-butyl ketone, Methyl tert-butyl ketone (reactivity towards
HCN)

(if) CH3CH2CH(Br)COOH, CH3CH(Br)CH2COOH, (CH3):CHCOOH,
CH3CH2CH2COOH(acid strength)

(iii)
Benzoic acid, 4-Nitrobenzoic acid, 3,4-Dinitrobenzoic acid, 4-Methoxybenzoic acid (acid
strength)

(i) When HCN reacts with a compound, the attacking species is a nucleophile, CN~ Therefore,
as the negative charge on the compound increases, its reactivity with HCN decreases. In the
given compounds, the +I effect increases as shown below. It can be observed that steric
hindrance also increases in the same

CH; o
cH, CH, rol
Ne=o > D=0 > CHy=—C-=C —=Cll
i ay :
H City +
Acetaldehyde Aceone CH,

fert - Butyl methyl ketone

v
CH; o  CH;

o

C}]3+C—r— C ———a— CIIS

} }

CH, Cl;
Di = rerr - butyl ketone

Hence, the given compounds can be arranged according to their increasing reactivities toward
HCN as:
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Di-tert-butyl ketone < Methyl fert-butyl ketone < Acetone < Acetaldehyde

(i) After losing a proton, carboxylic acids gain a negative charge as shown:
R—COOH——R—-COO +H"

Now, any group that will help stabilise the negative charge will increase the stability of the
carboxyl ion and as a result, will increase the strength of the acid. Thus, groups having +leffect
will decrease the strength of the acids and groups having —I effect will increase the strength of
the acids. In the given compounds, - CH, group has +I effect and Br— group has—I effect.

Thus, acids containing Br— are stronger. Now, the +I effect of isopropyl group is more than
that of n-propyl group.

Hence, (CH, ), CHCOOH is a weaker acid than CH,CH,CH,COOH .
Also, the —T effect grows weaker as distance increases. Hence, CH,CH (Br)CH,COOH is a
weaker acid than CH,CH,CH ( Br) COOH.

Hence, the strengths of the given acids increase as:
(CH3 )2 CHCOOH < CH,CH,CH,COOH < CH3CH(Br) CH,COOH < CH3CH2CH(Br)COOH

(iii) As we have seen in the previous case, electron-donating groups decrease the strengths of
acids, while electron-withdrawing groups increase the strengths of acids. As methoxy group is
an electron-donating group, 4-methoxybenzoic acid is a weaker acid than benzoic acid. Nitro
group is an electron-withdrawing group and will increase the strengths of acids. As 3,4-
dinitrobenzoic acid contains two nitro groups, it is a slightly stronger acid than 4-nitrobenzoic
acid. Hence, the strengths of the given acids increase as:

4-Methoxybenzoic acid < Benzoic acid < 4-Nitrobenzoic acid < 3,4-Dinitrobenzoic acid

Question 13:

Give simple chemical tests to distinguish between the following pairs of compounds.
(i) Propanal and Propanone

(ii) Acetophenone and Benzophenone

(iii) Phenol and Benzoic acid

(iv) Benzoic acid and Ethyl benzoate

(v) Pentan-2-one and Pentan-3-one

(vi) Benzaldehyde and Acetophenone

(vii) Ethanal and Propanal

(i) Propanal and propanone can be distinguished by the following tests.

(a) Tollen’s test

Propanal is an aldehyde. Thus, it reduces Tollen’s reagent. But, propanone being a ketone does
not reduce Tollen’s reagent.

CH,CH,CHO +2[ Ag(NH,), | +30H™ — CH,CH,COO" + Ag\+4NH,+ 2H,0

Propanal Tollen’s reagent Propanoate ion  silver mirror
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(b) Fehling’s test

Aldehydes respond to Fehling’s test, but ketones do not. Propanal being an aldehyde reduces
Fehling’s solution to a red-brown precipitate of Cu,O, but propanone being a ketone does not.
CH,CH,CHO+2Cu** +50H  —— CH,CH,COO + Cu,0\ +3H,0

Propanal Propanoate ion Cuprous oxide
(Red—brown ppt)

(c) Iodoform test:

Aldehydes and ketones having at least one methyl group linked to the carbonyl carbon atom
respond to iodoform test. They are oxidized by sodium hypoiodite (NaOI) to give iodoforms.
Propanone being a methyl ketone responds to this test, but propanal does not.
CH,COCH;+3NaOl —— CH,COONa+ CHI, +2NaOH

Propanone Sodium acetate lodoform
( yellow ppt)

(ii) Acetophenone and Benzophenone can be distinguished using the iodoform test.
Iodoform test:

Methyl ketones are oxidized by sodium hypoiodite to give yellow ppt. of iodoform.
Acetophenone being a methyl ketone responds to this test, but benzophenone does not.

C,H,COCH,+3NaOl —>C,H,COONa+ CHI, +2NaOH

Sodium .
Acetophenone I Sodium lodoform
hypoiodite benzoate ( yellow pp t)
C H;COCH,+ NaOI —— No yellow ppt of CHI,
Benzophenone

(iii) Phenol and benzoic acid can be distinguished by ferric chloride test.
Ferric chloride test:
Phenol reacts with neutral FeCl, to form an iron-phenol complex giving violet colouration.

3—

6C,H,OH+ FeCl,—| Fe(OCHs), | +3H"+3CI"
Phenol

Iron—phenol complex

(Violet color)

But benzoic acid reacts with neutral FeCl, to give a buff coloured ppt. of ferric benzoate.

3CHOH + FeCl,——(CyH,COO), Fe+3HCl
Benzonicacid Ferric benzoate
(Bujf coloured ppt)
(iv) Benzoic acid and Ethyl benzoate can be distinguished by sodium bicarbonate test.
Sodium bicarbonate test:
Acids react with NaHCOs3 to produce brisk effervescence due to the evolution of CO2 gas.
Benzoic acid being an acid responds to this test, but ethylbenzoate does not.

C,H.COOH+ NaHCO,—C,H,COONa +CO, T +H,0

Benzoic acid Sodium benzoate
CeHsCOOC2Hs + NaHCO3 ~  -————-mmmm- — No effervercense due to evolution of CO2
gas

(v) Pentan-2-one and pentan-3-one can be distinguished by iodoform test.

Iodoform test:

Pentan-2-one is a methyl ketone. Thus, it responds to this test. But pentan-3-one not being a
methyl ketone does not respond to this test.
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§]
CH3CHSCHs = € == CHy + 3 NaOl ——#= CHyCH-CH,COONg + CHI34 + 2NaOH
Pentan - 2 - one Sodium butanoate  lodoform
{yellow ppt)
0
CHyCH; — € — CHyCH; + NaOl ——® No yellow ppt of iodoform

Pentan - 3 —one
(vi) Benzaldehyde and acetophenone can be distinguished by the following tests.
(a) Tollen’s Test
Aldehydes respond to Tollen’s test. Benzaldehyde being an aldehyde reduces Tollen’s
reagent to give a red-brown precipitate of Cu20, but acetophenone being a ketone does not.
CeHCHO+2[ Ag(NH,), | +30H ——> C(H,COO™ +Ag L\ +ANH, +2H,O

Benzaldehyde Tollen’s reagent Benzoate ion Silver mirror

(b) Iodoform test

Acetophenone being a methyl ketone undergoes oxidation by sodium hypoiodite ( NaOI ') to
give a yellow ppt. of iodoform. But benzaldehyde does not respond to this test.

C,H,COCH,+3NaOI ——C,H,COONa-+CHI, + 2NaOH

Acetophenone Sodium benzoate lodoform
(vellow ppt)

(vii) Ethanal and propanal can be distinguished by iodoform test.

Iodoform test

Aldehydes and ketones having at least one methyl group linked to the carbonyl carbon atom
responds to the iodoform test. Ethanal having one methyl group linked to the carbonyl carbon
atom responds to this test. But propanal does not have a methyl group linked to the carbonyl
carbon atom and thus, it does not respond to this state.

CH,CHO+3NaOIl —>H(;OONa+ CHI, +2NaOH

Ethanal Sodium ITodoform
methanoate
( yellow ppt)

Question 14:

How will you prepare the following compounds from benzene? You may use any inorganic
reagent and any organic reagent having not more than one carbon atom

(i) Methyl benzoate (ii) m-Nitrobenzoic acid

(iii) p-Nitrobenzoic acid (iv) Phenylacetic acid

(v) p-Nitrobenzaldehyde.
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Question 15:

How will you bring about the following conversions in not more than two steps?
(i) Propanone to Propene

(ii) Benzoic acid to Benzaldehyde

(iii) Ethanol to 3-Hydroxybutanal

(iv) Benzene to m-Nitroacetophenone

(v) Benzaldehyde to Benzophenone

(vi) Bromobenzene to 1-Phenylethanol

(vii) Benzaldehyde to 3-Phenylpropan-1-ol

(viii) Benazaldehyde to a-Hydroxyphenylacetic acid

(ix) Benzoic acid to m- Nitrobenzyl alcohol
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Question 16:

Describe the following:

(1) Acetylation

(i1) Cannizzaro reaction

(iii) Cross aldol condensation
(iv) Decarboxylation

(i) Acetylation

The introduction of an acetyl functional group into an organic compound is known as
acetylation. It is usually carried out in the presence of a base such as pyridine, dimethylaniline,
etc. This process involves the substitution of an acetyl group for an active hydrogen atom.
Acetyl chloride and acetic anhydride are commonly used as acetylating agents.

For example, acetylation of ethanol produces ethyl acetate.

CH ,CH,0H+CH,COCI—24"_, CH.COOC,H, + HCI

Ethanol Acetyl Ethylacetate
Chloride

(ii) Cannizzaro reaction:
The self oxidation-reduction (disproportionation) reaction of aldehydes having no
o -hydrogen’s on treatment with concentrated alkalis is known as the Cannizzaro reaction. In
this reaction, two molecules of aldehydes participate where one is reduced to alcohol and the
other is oxidized to carboxylic acid.
For example, when ethanol is treated with concentrated potassium hydroxide, ethanol and
potassium ethanoate are produced.

]
Ec_m/‘ N, * eone KOH ————p CHy—CHy— Ol + CHyCOOK

Ethanol Potassium

Ethanal
ethanoate
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