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Aldehydes and Ketones

The organic compounds containing carbon-oxygen double

- "\. R

bond, 1.e. -""C =0 group are called carbonyl compounds. These compounds are
widely spread both in plant and animal kingdom and they play an important role in
biological processes.

T

/C /C““m '
R” M R~ W
Aldehyde Ketone

Nomenclature
Aldehydes and ketones are functional isomers.

According to IUPAC nomenclature system, name of aldehyde is obtained by replacing
the terminal ‘e’ of the corresponding alkane by the suffix ‘al’.

Aldehyde General name IUPAC name
HCHO Formaldehyde Methanal
CH,CHO Acetaldehyde Ethanal
CH,CH,CHO Propionaldehyde ~ Propanal

Name of a ketone is obtained by replacing the terminal ‘e’ of the corresponding alkane
by the suffix ‘one’.

Ketones : General name TUPAC name
CH,;COCH;, Acetone Propanone
CH,COCH,CH;, Ethyl methyl ketone =~ Butanone
CH,COCH,CH,CH, Methyl n-propyl Pentan-2-one
_ - ketone
_ CH,CH,COCH,CH,4 Diethyl ketone Pentan-3-one
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Nature of Carbonyl Group

In carbonyl group, n-electron cloud is displaced towards more electronegative oxygen
atom thus, causing polarisation of the bond so that carbon is partially positive and
oxygen is partially negative.

5+
>C"—’-—10 or >C O

In resonance terms, electron delocalisation in the carbonyl group is represented by
contributions from two principal resonance forms.

Ne LYy, o \d_sr
/C_g. <—)/C O.

Preparation of Aldehydes and Ketones

There are several methods from which aldehydes as well as ketones can be
synthesised. These methods are as follows:

« By Ozonolysis of Alkenes

ijO
CH, —CH, % __, 3HCHO
(ii) Zn+H,0
e By Hydration of Alkynes

Acetylene on hydration gives acetaldehyde and other alkynes on hydration give

ketones.
(a) GH = CH + H,0 ——*; CH,CHO
Acetylene H;504
HgSO, ||

« From Grignard Reagent
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HCN when reacts with Grignard reagent and then subjected to hydrolysis, gives
aldehydes while RCN gives ketone.

HY/H0
R—MgX +H—C=N ——
X
RE—CHO + Mg < +NH,
OH
H' /H,0
RMgX + R*—C=N
(R =alkyl group or CgHg)
_ o .
I .
R—C— R +Mg + NH,
- OH

Preparation of Aldehydes
The following methods used to synthesise the aldehyde are given as

From Acyl Halides

O
I H,
R—C— X —2 _, RCHO + HX
Pd-BaS0O,

(R = alkyl group or CHjy)
This reaction is called Rosemund reduction

Stephen Reaction

(Reductive Hydrolysis of Alkyl Cyanide)

= B —CN + SnCl, +HCl —— RCH=— NH -HCI1
Iminochloride

R
9 ., RCHO + NH CI + H,O
-

= Nitriles are selecﬁveiy reduced by diisobutyl aluminium
hydride (DIBAL-H) and gives aldehydes.
(i) AIH (i-Bu),
(i) HpO -
CH,CH=—CHCH,CH,CHQ

CH; CH=— CHCH, CH,CN

O
(i) DIBAL-H

Il
CH, (CH,) — C— OC,H; — o

i
CH,4(CH,)y —C— H + C,H;OH
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(iii) By Side Chain Chlorination Followed by
Hydrolysis

CH-; Clz}‘hv CI’IC].E CHO

(iv) By Oxidation of Methyl Benzene
CH (OCrOHCL,),

CHO
+
O/ + Cngmz 52, O/ H0, O/
Chro

myl chloride Chromium complex Benzaldehyde
(v) Etard Reaction

CH,
O + CrO; + (CH;CO),0 273283 K,
- CH(OCOCH3); CHO
O

“(vi) By Gattermann-Koch Reaction

CHO
CO, HC1 .
Anhyd. AICl, O

Preparation of Ketones

The following methods are used to synthesise the ketones are given as
(i) From Acid Chlorides

|1

2R —c+-+ C]-I—Rsz — > 2R—C — R +CdCl,

(ii) By Friedel-Crafts Acylation
COR

anhyd.
©+R—(I%—cl AICL, (anhy g@

(iii) Benzoylation

C—CgHg

0
() cone T

Benzophenone

T hie Material ie Downtoaded From Lvamefoad, com




| ot St Ml Mk Tt s S Aty Barakip Gt ey are. |

Physical Properties

e Aldehydes and ketones are liquid or solid at room temperature. Methanal is a gas
at room temperature. Ethanal is a volatile liquid.

« The boiling point of aldehydes and ketones are higher than ethers of comparable
molecular masses.

e The lower members of aldehydes and ketones such as methanal, ethanal and
propanone are miscible with water in all proportions because they form hydrogen
bond with water. However, the solubility of aldehydes and ketones decreases
rapidly on increasing the length of alkyl chain.

Chemical Properties

Aldehydes and ketones due to the presence of polar carbonyl group exhibit the
following characteristics:

Nucleophilic Addition Reactions

A nucleophile attacks at the electrophilic carbon atom of the polar carbonyl group.
>C=0
/ —
sp?, carbonyl group

As the number of carbon atoms increases, reactivity decreases due to steric hindrance.
Hence, the order of reactivity is

HCHO > CH,;CHO > CH,;COCH; >
C,H ;COC,Hj

(a) Addition of Hydrogen Cyanide
N N - OH
C=O+HCN——)/C< N

/
- Cyanohydrin
(b) Addition of Sodium Hydrogen Sulphite
N ~ OSO,Na
=0 4+ NaHSO., —— . C :
S 3 /" Nou

White crystalline solid

This reaction is used for the separation and purification of aldehydes and ketones.
The reason for this is that the hydrogen sulphite addition compound formed, is water
soluble and can be converted back to the original carbonyl compound by treating with
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dilute mineral acid or alkali.
(c) Addition of Lower Alcohols

R'OH, HCI1 Or
R—(|3=O T8, R—CH<
4 OH
Hemiacetal
R'OH OR
= R—CH  +H,0
H+
OR'
Acetal
R CH, —OH Hcl gas R O —CH,
Sc=—0 + | — ¢ | +H,O

S— C
ya dil. HC1
R CH, —oH 10 o/ \D—CHz

Ethylene glycol ketal

Addition of Ammonia and Its Derivative

This reaction is reversible and catalysed by acid (pH<<4). The equilibrium favours the
product formation due to rapid dehydration of the intermediate
to form > C =N — Z.

>C—O+H,N—2Z — [>C<OH ]__}
NHZ
>C=N——Z +H,O
where, Z =alkyl, aryl, —OH, —INH,,
C¢H gNH —, —NHCONH,, etc.

6HCHO + 4aNH, —> (CH,)sN, + 6H,O

Formaldehyde - Hexamethylene
tetramine (urotropine)
- H
CH,CHO +NH, —> 3C'>C< OH
Acetaldehyde H NH,
ﬁddi;ct

Acetaldimine
H NH
2CH,COCH, + NH, —— . 2= >c e
Acetone H3 C CH 3 COCH 3

Diacetonamine
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N Zn-Hg N

(Clemmensen reduction)

NH,-NH
——5>C=N-NH,

-H,0
KOH/Ethylene glycol
> SCH, +N,
Heat /
(Wolff-Kishner reduction)

H OMgX
(a) HCHO + RMgX — > Hydrolysis ,
/N
R H
R — CH, —OH + Mg(OH) X

{1° alcohol
other than CH;OH)]

R OMg X
(b) RCHO + R'MgX —> >c < Hydrolysis
R H

N
/C=O

R |
_>C—OH +Mg(OH)X
R |

H
{2° alcohol)

| R_ OMgX |
(c) B— COR + R"MgX — >C{ Hydrolysis _,
R

R H
| >{: <0 +Mg(OH) X
R R

{3° alcohol)

Oxidation
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Aldehydes are easily oxidised to carboxylic acids on treatment with strong oxidising
agents (HNOs, K:Crz0,,KMn0Q,, etc). Oxidation of primary alcohols and aldehydes cannot
be carried out by alkaline K.Cr.0; because under these conditions, potassium chromate
is formed which does not act as an oxidising agent.

Mild oxidising agents, mainly Tollen’s reagent and Fehling’s reagent also oxidise
aldehydes

RCHO + 2[Ag(NH,),]* +30H  —>
(R = alkyl or C4H; group) -  Tollen's reagent

RCOO™ + 2Ag +2H,0 + 4NH,

Silver mirror

R —CHO + 2Cu®** +50H —— RCOO~

Fehling’s solution Cu,0 +3H,0
Red brown
PPt
This reaction is not given by aromatic aldehydes. Ketones are oxidised only in the
presence of strong oxidising agents and at elevated temperatures. Their oxidation

involves carbon-carbon bond cleavage to give a mixture of carboxylic acids having
lesser number of carbon atoms than the parent ketone, e.g.

Alkaline KMnO
CH,CCH,CH,CH, —— "4 |

]
0
CH,COOH + CH,CH,COOH

Haloform Reaction

Methyl ketones (—COCH:) are also oxidised by haloform reaction in which they are
treated with halogen in the presence of alkali or hypohalite salt.
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NaOX
R—C — CH, 2 >
or
: NaOH+X, '
RCOONa + CHX, (X =CLBr,I)
H CH,
: NaO{1
>c _mc< - —5
H,C (I:i.-— CH,
|
o
CH,
—C< + CHC],
,c c —ONa
. 0

—CHsgroup of COCHs is converted into haloform as it contains acidic hydrogen atoms.

Acid salt is obtained corresponding to total number of carbon atoms apart from —
CHs of RCOCH:s .
Mechanism of reaction is as follows:

Halogenation
O O
I Il

R—C—CH,; + 3Br, —— R—C—CBr; +3HBr

Alkali Hydrolysis of Trihaloketone

0 ]
R—C—CBr; + NaOH —— R—C —ONa + CHBr,

This reaction is used to diagnose the presénce of

Ii
CH,; —C — group and also to distinguish methyl

ketones from others.

o-Hydrogen

Reactions Due to Acidic

Aldehydes or ketones having atleast one a-hydrogen atom, undergo a reaction in the
presence of di_[ute alkali , as catalyst to form ﬁ —h}rdroxy aldehydes (aldol)

or ﬁ 'hydmxy ketones (ketol) respectively, e.g. aldol condensation
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Dil. NaOH
>G—O+H" :CH,CHO —
'H

Heat

CH; — CH— CH, — CHO —->

OH
(Aldol) 3-hydroxy butanal

CH; —CH = CH—CHO
Crotonaldehyde (common name)
But-2-enal (TUPAC)

H,C~_ i Ba[DH]Z
C=0+ H CH,COCH
H,C s 2 3
CH, CH3

| |

CH, —C— CH,COCH, —**', CH, —C—=CHCOCH,
I -Hz0 4-methylpent 3 -en-2-one
OH

. (Ketol) l
4- ydrox -4-meth;
pentan-agone Y

When aldol condensation is carried out between two different aldehydes and/or
ketones, it is called cross aldol condensation, e.g

0
' I«
@-cno " <C).—+c—cﬂ3 Nre
‘ i
H;0 +@CH=CH—C© —

1,3-diphenylprop-2-en-1-one
(Benzalacetophenone)
(major product)

Cannizzaro Reaction
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Aldehydes which do not have any a-hydrogen atom, undergo self oxidation and
reduction (disproportionation) reaction on treatment with concentrated alkali.

0
|

"
2HCHO —2H(") 6H,0H + H—C—OK

Methanol  potassium formate
NaOH(conc.} .

C H,CHO

ﬁ?
O)-cw-on+(O)-L-on

Benzyl alcohol Sodium benzoate

Electrophilic Substitution Reaction

Aromatic aldehydes and ketones undergo electrophilic substitution. Carbonyl group’
shows +R-effect, therefore acts as a deactivating and meta directing group.

CHO
HNO,/H,580, |
CHO 273283 K + H,0
NO,
m-nitrobenzaldehyde

Uses of Aldehydes and Ketones

« In chemical industry, aldehydes and ketones are used as solvents, starting
materials and reagents for the synthesis of other products.
« Formaldehyde, under the name formalin (40% solution) is used to preserve

biological specimens.
« Formaldehyde is also used to prepare bakelite, urea-formaldehyde glues and
other polymeric products.

Carboxylic Acids
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Carbon compounds containing a functional group, —COOH are called carboxylic acids.
Some higher members of aliphatic carboxylic acids (C..-Cis ) known as fatty acids, occur
in natural fats as esters of glycerol.

Nomenclature

According to IUPAC nomenclature system, name of a carboxylic acid is obtained by
replacing the terminal ‘e’ of the corresponding alkane by the suffix ‘oic acid’. Their
general formula is CyHz.. COOH.

Carboxylic acid General name IUPAC name

HCOOH Formic acid Methanoic acid

CH,; COOH Acetic acid Ethanoic acid

CH, CH, COOH Propionic acid Propanoic acid

CH;CH,CH,COOH Butyric acid Butanoic acid

(CH, ),CHCOOH Iso-butyric acid 2-methyl propanoic
acid

Nature of the Carboxylic Acids

o Carboxylic acids are acidic in nature but they are weaker acids than mineral acids
but stronger acids than phenols (because the carboxylate ion is more stabilised as

compared to phenoxide ion).
« The carboxylic acids form salts with alkalies.
« Strength of acid is indicated by pKa. value. Higher the value of K. or lower value of

pKa, stronger is the acid.
e Aromatic acids are more acidic than aliphatic acids.

Preparation
(i) From Acid Derivatives

All acid derivatives like amides (RCONH.), acid halides (COCI), esters (RCOOR’), acid
anhydrides (RCO —O—COR) on hydrolysis give carboxylic acids.
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All acid derivatives break form RC+Q.

" RCOZ w; RCOOH

Dil. NaDH
Z=—NH,,—X (X =Cl,Br, I}, OR’, RCOO—, etc.
(i) From Alkyl Benzene

Alkyl benzene when treated with strong oxidising agent like H.Cr0. (chromic acid),
acidic or alkaline KMnO. gives benzoic acid.

CH, _ _ : COOH
KMnO, +KOH H30"'
Heat ”
(iii) From Nitriles
R—cCN 22HC, p COOH +NH,
(iv) From Grignard Reagent
. R O
_ i th
RiMgBr + co2 2y ether, > C ’</
: O——C _( A" OM. Br

(R may be alkyl or aryl group)

0, RCOOH +M H
HY JOH™ -'l- & AN
Chemical Properties

Reactions Showing Acidic Behaviour
Reactions with Metals and Alkalies

(a) 2RCOOH + 2Na —> 2RCOONa +H,
(b) RCOOH +NaOH —> RCOONa + H,0
(c) RCOOH +NaHCO, — RCOONa + H,0 + CO,

Carboxylic acids dissociate in water to give resonance stabilised carboxylate anions and
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hydronium ion.

0]
H—C{ + H,0"
N
0
Resonance hybrid

Effect of Substituents on the Acidity of Carboxylic Acids

Electron withdrawing group (EWG) stabilises the carboxylate anion find strengthens the

acid.
| _
| /4.0
EWGH<—C
~o

Electron donating group (EDG) destabilises the carboxylate anion and weakens the
acid. Strong acids have higher value of K. and lower value of pK. .

* o|
| 0
Following acids are arranged in decreasing order of acidity
CF;COOH > CCl;COOH > CHCI],COOH

NO,CH,COOCH > NC — CH,COOH
C ¢ ,COOH > C H ,CH,COOH >
CH,COOH > CH,CH,COOH

In case of aromatic carboxylic acids, more the —R-effect,
more is the acidic nature.

COOH COOH COOH
: Benzoic acid : .
(pK, = 4.19) ND
4-methoxy 4-nilrobef.mic acid
benzoic acid (pK, = 4.46) (PK; = 3.41)

In case of aromatic carboxylic acids, more the —R effect, more is the acidic nature.
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Reactions Involving Cleavage of C —OH Bond

(a) Formation of Anhydn'de |

CH -c/ \>—
OH_HO

Pzﬂs Heal

P 1

CH,—C—0—C—CH,
Ethanoic anhydride

(b) Esterification

+

N
m:oﬁm'oﬁ == R—C~0R + H,0

(c) Reaction with PCl;, PCl; and SOCl,
+ RCOOH +PCl, —s RCOC] +PCl, +HCI

 3RCOOH + PCl, — 3RCOCI + H,PO,
« RCOOH +S0Cl,— RCOCI +S0,T +HC1 T

(d) Reactions with NH, and its Derivatives

« CH,COOH +NH, —» CH,COONH, —=%,

CH,CONH, -%I;i} CH,CN +H,0

275
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COOH CONH—CHj,

+ H,O
szHs
+ (CyHj), N

. --—COCIH -—COGNH4
_‘\-\. _coont NS ‘—CDONH4

Phthalic acid

“2H,0 N A G—NH,  NH; I

Phthalamide Phthalimide

Reduction of—COOH Group

Carboxylic acids are reduced to primary alcohols by LiAlIH. or better
with B2Hs.B:Hs does not easily reduce functional groups such as esters, nitro, halo,
etc. NaBH. does not reduce the carboxyl group.

(i) LiAlH 4 /Ether or B,H;
RCOOH ~ , RCH,OH +H,0
(ii) H;O*

Decarboxylation
Ca0O
RCOONa +NaOH ----;H“ — RH +Na,CO,
ea

Methanoic acid and its sodium salt acts as reducing agent due to — CHO group. It
reduces Tollen’s reagent, Fehling’s reagent, KMnOQ,, etc.
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Question 1.

A compound does not react with 2,4-dinitrophenyl hydrazine, compound is
(a) acetone

(b) acetaldehyde

(c) CH:OH

(d) CHsCH.COCH:;

Question 2.

When ethanal reacts with CHsMgBr and C.HsOH/dry HCI, the product formed are
(a) methyl alcohol and 2-propanol

(b) ethane and hemiacetal

(c) 2-propanol and acetal

(d) propane and methyl acetate

Question 3.

Arrange the following compounds in decreasing order of their boiling points.
CHsCHO, CH:CH.OH, CHsOCHs, CH:CH.CHs

(a) CHsCH:CHs; < CH;0CHs < CH:CHO < CHs:CH:OH

(b) CHsCH:CH: < CH;CHO < CH:OCHs< CHsCH.OH

(c) CH:CH.CHs > CH;CHO > CH;OCHs> CHsCH-OH

(d) CHsCH.OH > CH;CHO > CH;OCHs; > CH;CH.CHs

Question 4.

Which of the following compounds on heating with aqueous KOH, produces
acetaldehyde?

(a) CHsCOCI

(b) CHsCH:CI

(C) CH.CICH:CI

(d) CHsCHCI;

Question 5.

Which of the following give an explosive RDX on nitration?
(a) Toluene

(b) Benzene

(c) Guanidine

(d) Urotropine

Question 6.

The reagent used for the separation of acetaldehyde from acetophenone is
(a) NaHSO0:s

(b) CeHsNHNH.

(c) NH:OH

(d) NaOH-I.
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Question 7.

An aromatic compound ‘X’ with molecular formula C+H1,0O gives the following chemical
tests

(i) It forms 2,4-DNP derivative.

(i) It reduces Tollen’s reagent.

(iii) It undergoes Cannizzaro reaction.

(iv) On vigorous oxidation, 1,2-benzenedicarboxylic acid is obtained.
Compound X is

CHO
CoHs CHO
(a) (b) @
CoHg
ﬁ} CHO
C
N
JONG)
CHy CzHg
Question 8.

Self condensation of acetaldehyde in the presence of dilute alkalies gives
(a) an acetal

(b) an aldol

(c) mesitylene

(d) propionaldehyde’

Question 9.
CH,CHO + HCHO — 101 | ) _HoN , .
A H3D+.
the structure of the compound B is
N

(a) CH, —?H—GDDH (b) CH, —C —COOH

OH b
(c) CH{CH, fliHGfDH_ (d) CH =EH—?H—~G{}DH

OH - OH

Question 10.

Which of the following compounds will not undergo aldol condensation?
(a) Methanal
(b) 2-methyl pentanal
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(c) Cyclohexanone
(d) 1-phenyl propanone

Question 11.
In Cannizaro reaction given below,

2PhCHO —%°;,  PhCH,OH + PhCO®

the slowest step is

(a) the attack of OH-

(b) the transfer of hydride to the carbonyl group

(c) the abstraction of proton from the carboxylic group
(d) the deprotonation of PhCH.OH

Question 12.

Which one of the following undergoes reaction with 50% sodium hydroxide solution to
give the corresponding alcohol and acid?

(a) Phenol

(b) Benzoic acid

(c) Butanal

(d) Benzaldehyde

Question 13.
Which product is formed when the compound

CHO s treated with concentrated aqueous

[NCERT]
KOH solution?

(a) K+O‘—©— CHO
0
O )
(b) —OK+ + CH,OH
. B

(©) K+o——©—é——m<+ +K+o-—©-m<*
O
(d) G—JI,;D—K*' + O oKt
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Question 14.
CHO OHC

Q (i) NaOH/100°C
(i HHO
CHO OHC

Major product is
COOH HOOC

o d 7\

— —_—

COOH HOOC
OH HOOC

COOH HO

od 7\

CH,OH HOOC
Question 15.

Ph—C=C—CHj
Als

24 4
fH
Hg A

0

Ph Ph
@ 4? () o
HaC H;>=

3

Ph Ph
(c) (d) 0
HaC HiC
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Question 16.
The enol form of acetone after treatment with D,O,
gives
(a) H,C —~(12=C:H2 (b) H,C—C—CD,
oD '
(c) H,C =? —CH,D (d) H,C =ci:—(:H|::u2
OH 0 OH
Question 17.

|
Compound Ph—O-—C—FPh can be prepared by the
reaction of [NCERT Exemplar]

(a) phenol and benzoic acid in the presence of NaOH

(b) phenol and benzoyl chloride in the presence of pyridine
(c) phenol and benzoyl chloride in the presence of ZnCl.
(d) phenol and benzaldehyde in the presence of palladium

Question 18.

Ketones react with Mg-Hg over water gives
(a) pinacolone

(b) pinacol

(c) alcohol

(d) None of these

Question 19.

An organic compound X on treatment with acidified K.Cr.O- gives compound Y which
reacts with I, and sodium carbonate to form triiodomethane. The compound X can be
(a) CHsOH

(b) CHsCHO

(C) CHsCOCH:

(d) CH:CH(OH)CH:

Question 20.

Which of the following compounds with molecular formula CsHi, yields acetone on
ozonolysis?

(a) 2-methyl-2-butene

(b) 3-methyl-1-butene

(c) Cyclopentane

(d) 2-methyl-1 -butene

Question 21.
Which is not true about acetophenone?
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(a) On oxidation with alkaline KMnO. followed by hydrolysis gives benzoic acid
(b) Reacts with I./NaOH to form iodoform

(c) Reacts with Tollen’s reagent to form silver mirror

(d) Reacts to form 2,4-dinitrophenyl hydrazine

Question 22.

A carbonyl compound reacts with hydrogen cyanide to form cyanohydrin which on
hydrolysis forms a racemic mixture of a-hydroxy acid. The carbonyl compound is
(a) acetaldehyde

(b) acetone

(c) diethyl ketone

(d) formaldehyde

Question 23.

A liquid was mixed with ethanol and a drop of concentrated H.SO. was added. A
compound with a fruity smell was formed. The liquid was

(a) CH:OH

(b) HCHO

(c) CHsCOCHs

(d) CHsCOOH

Question 24.

By combining the two calcium salts of carboxylic acids, we are preparing 2-butanone.
Find the correct pair from the following

(a) Calcium formate+Calcium propanoate

(b) Calcium acetate+Calcium propanoate

(c) Calcium acetate+Calcium acetate

(d) Calcium formate+Calcium acetate

Question 25.

Which of the following represents the correct order of the acidity in the given
compounds?

(a) CH:COOH > BrCH.COOH > CICH.COOH> FCH.COOH

(b) FCH.COOH > CH;:COOH > BrCH.COOH > CICH.COOH

(c) BrCH.COOH > CICH.COOH > FCH.COOH> CH:COOH

(d) FCH.COOH > CICH.COOH > BrCH.COOH > CH;COOH

Question 26.

Consider the acidity of the following carboxylic acids.
I. PhCOOH

II. 0-NO:CsH.COOH

["l. p-NOzC6H4COOH

IV. m — NO.CsH.COOH

Which of the following order is correct?
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@ I1=>1>1>1Vv

() >1v>1Il>l1

@©=>1v>1>ll

dn>m=>1v>I

Question 27.

In the following reaction,

RCH,CO0H —2, x _BeessMa

The major amounts of X and Y are
(a) RCHBrCONH;;RCH(NH:)COOH
(b) RCHBrCOOH; RCH(NH2)COOH
(c) RCH.COBr; RCH.COONH.

(d) RCHBrCOOH; RCH.CONH;

Question 28.

The property which distinguishes formic acid from acetic acid is
(a) Only ammonium salt of formic acid on heating gives amide
(b) When heated with alcohol/H.SO., only acetic acid forms ester
(c) Only acetic acid forms salts with alkali

(d) Only formic acid reduces Fehling’s solution

Question 29.
The product of acid hydrolysis of P and Q can be 0 distinguished by

OCOCH,
P = H,0=<
CHg

Q=HC~_

(a) Lucas reagent
(b) 2, 4-DNP

(c) Fehling’s solution
(d) NaHSO:s
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Question 30.
In a set of reactions, acetic acid yielded a product D

CH,COOH X2, 5 Benzene g HON , ~ HOH, p
Anhyd. AICIg

The structure of D would be
OH COOH
rI:—DDOH CHZ—{'I.)—CHa
(@) @/{'I:HB (b) @/ (I3H3
OH CN
t:l-t,?—(l.l,—CH3 %— CH,
© @/ CN (d) ©/DH

Question 31.
The reactant (X) in the reaction,
CH3COONa . . L
» Cinnamic acid, is
(CH3CO)20
COOH CHO
@ O/ ® @
CHs CH,0OH
JS e
Question 32.
Hydrolysis of an ester gives a carboxylic acid which on Kolbe’s electrolysis yield ethane.
The ester is

(a) methyl methanoate
(b) methyl ethanoate

(c) methyl methanoate
(d) None of the above

Question 33.
In the following reaction,

Conc. Ha S0
CH,COOH + X — =12

X and Y respectively, are
(&) HNs and CHsNH:
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(b) NHs: andCH:CONH.
(c) NHs and CH:NH:
(d) NHs; and CH:CONH.

Question 34.

Two moles of acetic acid are heated with P.Os. The product formed is
(a) 2 moles of ethanol

(b) 2 moles of methyl cyanide

(c) acetic anhydride

(d) formic anhydride

Question 35.

Vinegar obtained from sugarcane has
(a) CHsCOOH

(b) CsHsCOOH

(c) HCOOH

(d) CHsCH.COOH

Direction (Q.NOs.36-37): In the following questions more than one of the answers
given may be correct. Select the correct answers and mark it according to the codes.
Codes

(a) 1,2 and 3 are correct

(b) 1 and 2 are correct

(c) 2 and 4 are correct

(d) 1 and 3 are correct

Question 36.

The acids which do not contain a —COOH group are
1. picric acid

2. lactic acid ,

3. carbolic acid

4. propanoic acid

Question 37.
Following conversion can be carried out by using
CH=0 COqH
—_—
HO HO
OCHg OCH3

1. KMnOQO:. in alcohol
2. NaClO in a buffer
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3. Ag:O/NaOH, HCI
4. FeCl; in a buffer

Question 38.

Match the Column | with Column Il and choose the
correct codes given below.

Column | Column Ii
A, Grignard reagent 1. H,Pd-BaSO,
B. Clemmensen 2. NyH, /KOH/CH,—OH
reduction |
CH,—OH
'C. Rosenmund reduction 3, CH3Mg X
D. Wolff-Kishner 4  Zn-Hg/conc. HC!
reduction
5. Hy/Ni
Codes
A B C D A B C D
(@3 4 2 )3 4 1 2
2 1 4 5 ()5 3 2 1
Question 39.

]
Treatment of cyclopentanone, g with methyl

lithium gives which of the following species?
(a) Cyclopentanoyl anion

(b) Cyclopentanoyl cation .

(c) Cyclopentanoyl radical

(d) Cyclopentanoyl biradical

Question 40.

An organic compound ‘X’ having molecular formula CsH,0 yields phenyl hydrazone and
gives negative response to the iodoform test and Tollen’s test. It produces n-pentane on
reduction. ‘X’ could be

(a) pentanal

(b) 2-pentanone

(c) 3-pentanone

(d) n-amyl alcohol

Direction (Q.Nos.41-44): Each of these questions contains two statements : Assertion
and Reason. Each of, these questions also has four alternative choices, only one of
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which is the correct answer. You have to select one of the codes (a),(b),(c) and (d)
given below.

(a) Assertion is true,Reason is true; Reason is the correct explanation for Assertion

(b) Assertion is true,Reason is true; Reason is not the correct explanation for Assertion
(c) Assertion is true,Reason is false

(d) Assertion is false,Reason is true

Question 41.

Assertion: Both o-hydroxy benzaldehyde and p-hydroxy benzaldehyde have same
molecular weight and show H-bonding.

Reason: Melting point of p-hydroxy benzaldehyde is more.

Question 42.
Assertion: Isobutanal does not give iodoform test.
Reason: It does not have a-hydrogen.

Question 43.

Assertion: Aspirin can cause ulcer in the stomach.

Reason: The ester group in aspirin gets hydrolysed to acid group in the stomach where
the ptis 2.

Question 44.
Assertion: The oxidation of ketone by perbenzoic acid gives esters.
Reason: Perbenzoic acid oxidises because of the release of nascent oxygen on

dissociation.

Question 45,

The correct order of stability of the following tautomeric compounds,is
OH 0

| I
CHp=C —CH, — C— CH, ¥=—
[

(0] o]

CHg — g—CHE— (l-i —CHy~—
" OH 0O

CHS—I'.IZ ={L‘|:¢—{I'IJ—GH3

@ u>1>lI
(b) 1>1>11
c)n>1l>1
@ tr>1=>1u
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Question 46.
Reaction by which benzaldehyde cannot be prepared is

COcCl
(a) ©/ + H, in the presence of Pd-BaSO,
+

(b) @ + CO + HCIl in the presence of anhydrous AICl;

COOH
(c) + Zn/Hg and conc. HCI
CHg
(d) + CrQ4Cl, in CS, followed by H5O*
Question 47.

CH:CHO and Ce¢HsCH.CHO can be distinguished chemically by
(a) Benedict’s test

(b) lodoform test

(c) Tollen’s reagent test

(d) Fehling’s solution test

Question 48.

The correct order of decreasing acidic strength of trichloroacetic acid (A), trifluoroacetic
acid (B), acetic acid (C) and formic acid (D) is

(a) B>A>D>C

(b) B>D>C>A

(c) A>B>C>D

(d) A>C>B>D

Question 49.
Acetone is treated with excess of ethanol in the presence of hydrochloric acid. The
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product obtained is
|
(a) CH,CH,CH,—C—CH,

(b) CHyCH,CH, —C —CH,CH,CH,
OH
_oH
(€) (CH,),C
Noc s,

| OCH;
(@) (eH,),6<

OCH;

Question 50.
The product formed in the following reaction
[AFMC

0
Low
& product; is
H

CH, —CHs ZH—CHa
Tosate;
CHj
-
(d) None of these
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Question 51.
In a set of reactions, m-bromobenzoic acid gave a product D. Identify the product D
COOH
SOCI N NaOH
2 g o NeOH
Bra
. Br '
COQH NH»
@) © @
Br
& CONH, . SO,NH,
() (d)
r Br
Question 52.
Clemmensen reduction of a ketone is carried out in the presence of which of the
following?
(a) Zn-Hg with HCI
(b) LiAIH.

(c) Hz: and Pt as catalyst
(d) Glycol with KOH

Question 53.

The best reagent to convert pent-3-en-2-ol into pent-3-en-2-one is
(a) pyridinium chloro chromate

(b) chromic anhydride in glacial acetic acid

(c) acidic dichromate

(d) acidic permanganate

Question 54.

LiAlH, H30*
CH,CO0H ——— A+ CH,COOH ——— B+ H.0
In the above reactions, A and B respectively are
[AITMS 2011]

(8) CH,COOC Hy, C,HOH  (b) CHyCHO, C,H;OH
(¢) C,HgOH, CH,CHO (d) C,HOH, CH,COOC H,

Question 55.
Which of the following reactions will not result in the formation of carbon-carbon bonds?
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(a) Reimer-Tiemann reaction
(b) Cannizzaro reaction

(c) Wurtz reaction

(d) Friedel-Crafts acylation

Question 56.

Given, cyclohexanol (1), acetic acid (ll) 2,4,6-trinitrophenol (111) and phenol (1V). In these,
the order of decreasing acidic character will be

@) HI=1=>1v>l

(b) I=M1>1>1V

(c) I=l=>1v>l

(d) HI=IV>1i>1

Question 57.

When ethanal is treated with Fehling’s solution, it gives a precipitate of
(a) Cu.0

(b) Cu

(c) CusO

(d) CuO

Question 58.
The major organic product formed in the following reaction

() CHaNH, D
(i) LAH, (i) H,0 EAFM

HCH
@ >_<O_N P oo >_—<NHCH3
0>
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Question 59.
+ + H.OF
(CHy),C—0 + HeN 5, 1O,
(i HzS0 BH3-THF
2 Rt 0% — Product
(i) POl (i) HaO 2, OH :

The final predominant product is [AIIMS 2

OH

(a) HOCH, — ;.‘.H—DDOH (b) CH; — C—COOH

CH, Hy
OH

| : [

Question 60.

Which of the following aldehydes contains a-C atom but does not have any a-H atom?
(a) Propionaldehyde

(b) Benzaldehyde

(c) Isobutyraldehyde

(d) Formaldehyde
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Hints And Solutions:

1. Only aldehydes and ketones react with 2, 4-dinitrophenyl
hydrazine to give orange coloured precipitate. This reaction
is used as test for carbonyl group. Alcohols do not give this

reaction.
i 1 i
GI-Is '—G —EHE;, I:Ha _G —H, GHECHE —G—GH 9
Aﬂetrgine Anata{hg}&mde , Ma?dﬂme

Chaoices (a), (b) and (d) are carbonyl compounds, so they
react with 2, 4-dinitrophenyl hydrazine while
CH,;0OH [choice (c)] doesn’t have carbonyl group.
.. CH4OH doesn’t react with 2, 4-dinitrophenyl hydrazine.
2. Grignard reagent (AMgX) with aldehyde other than

formaldehyde (HCHO) gives 2° alcohol. Aldehyde on
reaction with C,H;OH / HCI gives acetal.

'ﬁ T
CH3;—C—H+ CHMgBr— CH3; —C—H HOM”
Acetaldehyde T
Ethanal CH,
?H
CHj
2-propandl
o . .
(L_l' Oy /Dﬂ,ﬁﬁ
CH3—C—H + 2CHZOH —— CHCH{ + H0
=]

3. Among ﬂmwmﬂ—lﬂ-{m H-bending. So, it
will have the highest boiling point. CH;CHO has higher
boiling point than alkane due to appreciable intermolecular
attraction (dipole-dipole interaction). .
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O O
£@ 1 o [
{SN reaction ) ’
(b) CHs — CH, — €1 22289, o, CH, — OH
, (S 2 reaction)
() Cl — CH, — CH, — Ol 229, cH, —CH,
- I
OH OH
(52 reaction)

(d) CHy— CH — I %), oy CH — OH

|
Cl OH
' {unstable)

0
|

0, cH, —C —H
5. NO
. _f_,-"' N\
(CHo)gNs + 3HNOz 122, "'ET T"'?
-t..

. N _~-NO>
NOs~ “CH,
RDX
+ 3HCHO + NH4
. Nitration of urotropine gives powerful explosive, RDX.
8. CH,CHO gives addition product with NaHSO,; while
acstophenone does not.
' _~S0Na

CH4CHO + NaHSO3 — CHiCHS
- OH
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7. (i} Xforms2, 4-DNP derivatives, it shows that it is a carbonyl
compound ( =C =0)
(i) It reduces Tollen's reagent, it shows that it has an
aldehyde group.
(iii) It undergoes Cannizzaro reaction that also shows the
presence of an aldehyde having no a-hydrogen.
(iv) On vigorous oxidation,
- it produces 1,2-benzenedicarboxylic acid. It shows that
groups are present at 1, 2-position on benzene ring.
Thus, the correct structure of the compound X is
CHO

CoHsg

H
B
8. CH,CHO + HCH,CHO » CH3—CH—CH,—CHO

Aldol

9. HCHO + CH,CHO —2.NaOH “H—E—GHEG-D -

| i
H
N
HgO*
CH, =CHCHO X, CH, =CH—CHOH ——
A
?DGH
2
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10. Aldehydes or ketones having atleast one a-H atom undergo

aldol condensation. Among the given, methanal has not
- H atom.

That's wihy, it does not give aldol condensation.

11. In Cannizzaro reaction, the transfer of H™ to another carbonyl
group is difficult hence, the slowest slep.

m;;ﬁ_EHJré};P m"'f
o N

Slowest step I_‘FIDS}

H
O

i i
Ph—C—OH + PhCHO™ —— Ph— (E: + PhCHOH
o—

12. 50% NaOH solution reacts with those aldehydes which have
no a-hydrogen to yield alcohol and acid (Cannizzaro
reaction). Benzaldehyde has noa-hydrogen, so it shows this
reaction.

13. Since, @_CI 1C does not contain a-H atom, so it will gva
Cannizzaro reaction with agueous KOH snlun-::un

@——CHD + KOH ———— @c—hcw:

Benzaldehnwda Potassium benzoate
Qoo
Benzyl alcohol
14. HO OHC
’I,.-" '\.k }f ‘.'"b. (i} NaOH1005C -

—_— —_— (Cannizzaro reaction)
QONa HOH,C
AN %" "'-.> H M0
T SCH,OH NaOOC

COOH HOHC
<.-'" \g gf \>
— SCH,OH HOOC—

MNote Cannizzaro reaction is due to the absence of a-hydrogen.
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--—rPhA% #Ph—llleHz-Cl-la

CHs )
JEnoi forn) (Kelo form)
16, H.C -—?=GH2+ DLO— HL m?=CHE

OH
Enol form of acetone 0

H C—C=0

Phenol  Banzoyl
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OH OH
Mg.Hg i
(IiH LCH,
2 3dimethylbutan-2, 3 -diol (pinacol)
19. EHECHCHE f*“’ CHy ~C—CH;
GH O
) v)

’ The compound Y gives positive iodoform test with I, and Na ,CO .
20. 2-methyl-2-butene (molecular formula CgH;p) yields acetone on
ozonolysis.

H  CH, CH,

1
CHy—C = C—CHy —25 CH,

1]
2-methyl -2- butene —? (f
\D/ 0
O
H0 CH,4
—_ >E=D + CH,CHO
CH, Acetone
21. Acetophenone is a ketone. It does not reacts with Tollen's reagent to
give silver mirrdr,
CH CH OH
22. S DC=0+HCN— = >C / E
./f H /
Acetaldehyde
FHE CH4
H—?—-GH +HO—C—H
. COOH COOH
o I
Racemic mixure
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23. Aliquid + C,H:OH o » Compound

(Fruity smell)

Fruity smell is the characteristic property of ester, thus reaction can
be considered as follows: 0
I

OH,COOH + C,H.OH—2224 , 0H, C—O0CHs + H,0
Ethyl acetate
(Fruity smell}
24, Calcium salts of carboxylic acid on heating give carbonyl compound.

(a) (HCOO)Ca +(CH,CH,COO),Ca —
Calcium formate  Calcium propanoale 0

|
2CH,CH,C—H + 2CaC0,

Propanal

(b) (CH{CO0),Ca + (CH,CH,C00),Ca —»
Calcium acetate Calcium propanoate \
0]

I
2CH,—C -—CH,—CH, + 2CaC0,
2 -butanone

0

I
(¢) (CH,C00),Ca + (CH,000),Ca — 2CH;—C—H + 2CaC0,
Calcium acetate  Calcium acetate Ethanal
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25. The acidity of halogenated acids increases almost
proportionately with the increase in electronegativity
of the halogen present.

Therefore, the correct order is

FCH,COOH > CICH,COOH > BrCH,COOH

> CH4COOH
COOH . COOH
NO.
26. () (1
COOH COOH
(i (W)
NO,
NGE

—NOQO, group at any position shows electron
withdrawing effect. Thus, acidic strength is
increased. L.-.;:-
But o-nitrobenzoate ion is stabilised by
intramolecular H-bonding like forces. Hence, its
acidic strength is maximum.
Thus, the order of acidic strength is

=1 =IV=>=>1l.

27. When an acid is heated with Br, in the presence of P,
a-H atom of the acid is replaced by bromine atom.

This reaction is called Heli-Volhard-Zelinsky
reaction. NH3 is a better nucleophile than Br™.

RCH,COOH — 2" _, p- CH—COOH 222,
HWZ reaction T MHg
Br
(X)
A—GH —COOH
NH,
. )
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28. Formic acid (HCOOH) also contain a —CHO
group, so gives some reducing pmpertles of
akdehydes

=0 = Aldehyde group

-

HC
OoH
Formic acid is a wvery strong reducing agent. It

reduces Tollen's reagent, Fehling's solution and
mercuric chloride.

Acetic acid does not give these reactions due to
absence of aldehyde group. Formic acid
distinguishes from acetic acid by Fehling's solution.
Formic acid gives red precipitate of cuprous oxide
with Fehling's solution while acetic acid does not.

OCOCH SO/H™ ~DOH
29, HZCZ'C{ 3 H————} HyC==0C
P CHg 3
Enol form
+ CH3COOH
1LTamamarlsatmn
il
HaD—-'—C—GHa

Acetone (Keto form)
Fehling's solution is not reduced with acetone.

HaC HsC
N HoOH+ \=\

DC{;}EH:; —— Enol form OH + CHzCOOH
1LTautntn$auﬂn
CH;—CH>—C—H

Fehling's solution is reduced with aldehyde, i.e.

CH;CHJCHO. Hence, the prnduct of acid hydrolysis of P
(ketone) and Q(aldehyde) can be distinguished by Fehling's

solution.
1 COCH,4
30. CH;COOH—-2%2 , cHycoct —Sets @ _HeN
(A) Anbryd.
AICI B
I‘-IJH OH
C — CHs ¢ —CHs
| 2HOH |
CN COOH
() (D)
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31. Perkin reaction is the condensation reaction in which
aromatic aldehyde is heated with an anhydride of an
aliphatic acid in the presence of sodium salt of the same acid
to form a, B -unsaturated acid.

CHO

+ (CHyCO,0 20N,

p
Borzaldehyde Acetiantycide  CH=CH-COOH

CH4COOH +

Cinnamic acid

32. CH,COOCH, —2M_, £, COONg e dlectolsis
Methylsthanoate ~CHOH -C0;, -NaOH, -H,
CH;—CH,

Ethane
conc. HaS0,

Schmidt reaction
CHNH; + CO, + N,
Y

33. CH,COOH +HN,
X
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CH,CO

34. 2CH,COOH 225, o
Acetic acid HO CH4CO

Acetic anhydride

35. Vinegar is 7-10% aqueous solution of CH,COOH.
CizHp3041 + HOH———— CeH;,04 +2&H1205

Glucose
Acetobacter
C H+ O » CH H+H
2H0 2 T adation 3COOH + H,0
L'i}H
6.1 on 1 2. CHy—CH—COOH
2 No, Lactic acid

3. OH 4. CH,CH,COOH
Propanoic acid

Carbolic acid
{Phenol)
7. Only strong oxidising agents oxidises — CHO group into
— COOH group.
FeCl, in a buffer is not a strong oxidising agent, hence it
cannot oxidise —CHO group.
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38. Grignard reagent GHEIUIgﬁ{
Clemmensen reduction  Zn -Hg/conc. HCI
Rosenmund reduction  H,/Pd-BaSO,
Wolff-Kishner reduction  N,H,/ KUl-F(i:H 20H

.[}lon

39.
H

[?D + Grgl """O(*EH*‘

Cyclopentanone  Methyl lithium
wﬂnparmmmn
(imtermadiate)
Here, CHgli abstract is an active proton from
cyclopentanone forming methane leaving behind an
intermediate lithium cyclopentanoyl anion.

40. Since, the compound X yields phenyl hydrazone and gives
negative response to the iodoform test and Tollen's test, it
must contain aC==0Ogroup but is neither a methyl ketone nor
an aldehyde. The structure of X couldbe =~ .

0

|
CHy—CH,—C—CH,—CH,
| S-pentanane
having molecular formula C4H, 0.
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41. o-hydroxy benzaldehyde show chelation or intramolecular
H-bonding while p-hydroxy benzaldehyde shows
intermolecular H-bonding.

42. lodoform test is given by compound which either have
CHj4 [iZH— group or Hac-ﬁ— group. Isobutanal is
OH 0
CH,

H,C —CH—CHO. It has one a-H atom. Therefore, it
cannot give iodoform test.

43. Atlow pH, the ester group of aspirin gets hydrolysed to acid,
which causes ulcer in the stomach,

44, CH,COCH, — 5%, CH,C00CH; + C4H;COOH
Ester

This reaction is not because of nascent oxygen.

45. Acetyl acetone is liquid and exist mainly as (Ill) due to
intermolecular H-bonding and the correct order is ll=11>1.

COOH
46. ©/ + Zn/Hg and conc. HCI

Given reaction will not yield benzaldehyde.
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47, CH,CHO and CgHsCH,CHO both being aldehydes react with
Tollen's reagent, Fehling's solution and Benedict's solution.
So, these reagents cannot be used to distinguish them.
CH4CHO reacts with NaOH and I, to give yellow crystals of
iodoform while CgH:CH,CHO does not react with it.
CH,CHO + 31, + 4NaOH — CHI;+ HCOONa

+ 3Nal + 3H.0

CgHCH,CHO + I, + NaOH— No reaction
Thus, CH4CHO and C¢HsCH,CHO can be distinguished by
iodoform test. |

48. If an electron withdrawing group (-I showing group) is

present, it makes the removal of proton more easy by
stabilising the remaining carboxylate ion and thus, makes

the acid more acidic.
The order of acidity of the given compounds Is
P U
WH > Cl+C~C0O0H > HCOOH
F o
Triflucroacetic Trichloroacetic  Formic acid
acid acid D)
(8) )
> CHy«COOH
Acetic acid
(C)
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49, When carbonyl compounds are treated with alcohol, they
form hemiacetal (hemiketal and acetal/ketal).

(CH3)C —O +CH0H S5 (CH, ). cf.‘:

Acatone
O H
_ (2 -propancne) Hemi s
oC
C aHgOH - 2Hs
» {cHa:’EC\‘\
(Exceass)
HCI OCHg
NMote Formation of hemiketal is a nucleophilic addition
reaction.

50. Ketones on reduction with LiAlH 4 gives secondary alcohols.

|
ll.'}—CH3 _ LA, H—BHa
(OF eem @r

COOH

" (O, O,

G'DNHE NH.

MH, - NaOH
Br Bra Br
C D

52. The reducing agent used in Clemmensen reduction is Zn-Hg
and HCI.

f,c mgﬂiﬂ N‘“‘*CHE
53. CH,— CH—CH=CH— CH; —>

OH
Pent-3-an-2- ol

DHa—i~—CH —CH—CH,

Pent-3-en-2 -one

Only suitable reagent is chromic anhydride in glacial acetic
acid. Other will also affect (C = C)bond. '

54. CH,COOH + 4H&+GH:,CH20H + H,0

R
CH,CH,OH + CH,COOH 2", ——5 CHyCO0CH; + HZ0
A

T hie Material ie Downtoaded From Lvamefoad, com




| ot St Ml Mk Tt s S Aty Barakip Gt ey are. |

55. (a) Reimer-Tiermann reaction,

OH - OH
CHO
+ CHCIzy + NaQOH ———»

+ MNaCl + HzO
(Here, a new C— C bond is formed.)
(D) Cannizzaro reaction

2HCHO S2neMatH o OH -+ HCOONa

(Mo new C—C bond is formed in this reaction)
ey Wurtz reaction
2RX + Dry Na — ., 5 R
(One new C—C bond is formed)
(d) Friedel-Crafts acylation

COCH,

L AlC
@+ CHLCOCI e s, @

(New C — C bond is formed)
Thus, -among the given reactions, only Cannizzaro reaction
does not imvolve the formation of a new C—C bond.

56. Higher the tendency to give a proton, higher is the acidic
character, and tendency to lose a proton depends upon the
stability of intermeadiate, i.e. carbanion formed.
2, 4, 6-trinitrophencl after the loss of a proton gives
2.4 6-trinitrophenoxide ion which is stabilised by resonance,
—TI effect and —M effect, thus is most acidic among the given
compounds. Phenol after losing a proton form phenoxide ion
which is also stabilised by resonance, —AM and —/-effects bt
is less stabilised as compared to 2, 4, 6- trinitrophenoxide
ions. Thus, it is less acidic as compared to
2,4, 6-trinitrophenol. CHz;COO0OH after losing a proton gives

O
acetate ion |CH3C which is stabilised by only

S~

o
resonance. However, it is more resonace stabilised as
compared to a phenoxide ion, thus more acidic as
compared to phenol. 2 4 6-trinitrophenol, howewver, is more
acidic than acetic acid due to the presence of three electron
withdrawing — NO. groups. Cyclohexanol gives an anion
that is least stable among the given, thus, it is least acidic.
Hence, the correct order of acidic strength is
2, 4, 6-trinitrophenol (Ill}) = acetic acid (II) = phenol (V) =
cyclohexanol (1)
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57. Fehling's solution is reduced by aldehydes and a red
precipitate of Cu,0 is obtained.

CHiCHO + EEJD — CH,COOH +Cu0
rom

Enanal _(om (Red ppt)
solution)
0 CHy .
pUD . RN Ay ¢
58. SN Ho0 NHCHg

H
59, (CH,),C—0—"HN CHS—KI.‘,m-CN

CH,
l'.'IJH
- H
i LR CHE_?—GDGH—E?‘L CHE—?—DDDH
CHS {:Hs
P2s, CH,—C—coc &8 ™F
| (i) HzOz, ~OH
CH,
OH |
CH:,—!]?—CDDH + HUCHE—?H —COOH -
CHS CHE
(Minon (Maion

60. The C-atom attached directly to the functional group is called
a-C atom and the hydrogen aftached to it, is called

a-H atom,
The structure of the given compounds are as
a-C atom CHO
a-C atom
{but no
(a) CH4CH,CHO (b) o-H atom)
tu—H aom | Benzaldehyde
Proplonaldehyde
a-C atom .
(c) CHsCH—CHO a-H atom  (d) HCHO
éH"----"" (No a-C atom)
3 Formaldehyde
iso-butyraldehyde

Thus, benzaldehyde is the compound that contains
a-C atom but no a-H atom.
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