(ALDEHYDES, KETONES & CARBOXYLIC ACID)

SOAL

ODM ADVANCED LEARNING

ALDEHYDES KETONES& CARBOXYLICACID

CARBONYL COMPOUNDS

INTRODUCTION

1.

(61

©

(Canonical structures)

A divaent group in which a double bond (=) is present
between carbon and oxygen atoms, is called a "Carbonyl
Group'[ C=0]

Aldehydes and ketones are collectively known as carbonyl
compounds.

When oxygen is attached to a primary carbon atom, the
compound isknown as an aldehyde and if it isattached to a
secondary carbon, the compound is known as a ketone.

Ex R-C-H (Aldehyde), R—ﬁ:—R' (Ketone) ,
I
O

(Where R ishydrocarbon radical)
CgHg —C—H (Benzaldehyde)
I

If the radicals R & R' attached to the ketonic group are
identical (R = R), then ketones are called smple or sym or
symmetrical ketones and if nonidentical (R = R'), they are
called mixed or unsym or unsymmetrical ketone.

Genera formulaof these compound is CH,, 0.
Hybridisation state of carbon in carbonyl group is sp? and
sp? orbital overlaps with p—orbital of oxygen and forms
C-0, sp?-p, o—bond.

The carbonyl group is polar in nature. The t—bond cloud is
unsymmetrical because of the greater negativity of oxygen
(3.5) thanthecarbon (2.5).

The C=0bond lengthis 1.23 A and bond energy is178 K cal
Resonance hybrid structure of carbonyl group can be
indicated by

>c=0 «— >c-&

Resonance hybrid structure

GENERAL METHODSOFPREPARATION

@

By Oxidation of Alcohol (by K,Cr,0,/H,SO0,):
Oxidation of primary alcohols gives aldehyde and oxidation

of secondary alcohols gives Ketons
(0] ;
KoCrpO7 / HoSO4(dil.)

(Aldehyde)

RCH,OH RCHO

®)

©

@

11

R-C-R
K2CrpO7/H2SOy4 ” (Ketone)
OH O

(K,Cr,0,/H,S0,) isastrong oxidising agent.
Aldehydesare quite susceptibleto further oxidationto acids.

R—(l:H—R

RCH,0H —°» r-cHo —°> R-cOOH
Thusoxidation of primary acoholsismade at thetemperature
much above the B.P. of aldehyde and thus aldehydes are
vapourised out and prevented from being oxidised.
Oppenaure Oxidation : The oxidation of sec. alcohols to
ketones by heating them with specific reagent.
[(CH3)3CO] ;Al:Aluminium-t-butoxide in presence of
acetone.

R CH,
>CHOH ¢ PNc—(o _I(CHg)3COl3A
R CH;
R CHg
Sc-o0 + - oH
R cHy”
2° Alcohol ketone Acetone alcohol
By N-Bromo Succinamide (NBS) :
CH, - CO
ROH,OH + | NBr
CH, - CO
1°Alcohol (NBS)
CH,-CO
CH,-CO
Succinimide
OH CH, -CO
Y| NBr
R-CH-R CH,-CO
2°Alcohol (N-Bromosuccinimide)
R CH,-CO
N \C:O+ | 2 >NH+HBr
R CH,-CO

Mild OxidisngAgent :
Only 1°a cohol will get oxidised with CrO5/ Pyridine (Collin's
reagent), Ag/O, at 250°C

RCH,OH +[0] ——> RCHO+H,0
By thisreaction, good yield of aldehydeispossible. Ketones
can not be prepared by this method.
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By ozonolysisof Alkene:

O
= 7N
Alkene Ozone |
OLo0

H20 , 2 >C=0 + H,0,
Note: To prevent further oxidation of carbonyl compound
by H,0O,, we add zinc in the reaction to destroy H,0,

Zn+H,0, — ZnO +H,0

R-CH=CH,+03 —> /| §|
0+0

Zn/H0 . R-CH=0 + H|(|:H

O
CH=CH, CHO
@ +03 _Zn/H0 @ + HCHO
Benzaldehyde

By Wacker’s process :
Reagent : Acidified agueous solution of PdCl,, and CuCl,

H
CH,=CH, —"d2tH0 , CHy—¢ -0
CuCly
CHg-CH=CH, —22tH20 , ¢y, c_chy
CuCly (”)
By oxidation of Alkyl halide:
1° Alkyl halides —2X9N - Adehydes
Oxidation

2°Alkyl halides ——————— Ketones.
R-CH,—X + CH;-SO-CH,

Hg)3N
_ (CoHs)3N | R_(lzz O + CH3-SCH3+HX
H
Dimethyl sulphoxide
>CH-X+ CH5;-SO-CH,

M) >C=0+ CH3—S—CH3+ HX

By Hydration of Alkyne:
Catalytic acidic hydration : Acetaldehyde is formed on
passing acetylene in 40% agueous solution of H,SO, at
60°C in the presence of 1% HgSO,. The reaction is called
"Kucherov Reaction."
HC=CH + HOH —DiLHzS0u/Hgeoy | F1~ ==/ CH
60°c H OH
H
I

Tautomerism CH3 _C=0

R-C=CH +HOH —>112%04/e%04 , |-

60°C
OH

__ Tasomerism , R— |C|: —CHj
Note: ©
(i) Formaldehyde can't be prepared by this method
(i) Only ethyne gives acetaldehyde while other alkynes
give ketones.

From Grignard'sreagent : Ketonesare obtained from acetic
and higher esters -
R

|
R-MgX+ R-C-OR"— R - (|: - OR"

OMgx
R
Ho0 |
——> R-C=0+R"-OH
Note : Acid chloride and amides can be taken in place of
ester.
CgHs-MgBr + HCOOC,Hg (Ethyl formate)
CgHsCHO + MgBr(OC,H:)
Benzaldehyde

Oxidation of Nitroalkane(NEF reaction) :

Primary Nitroalkane — Aldehyde

Secondary Nitroalkane — Ketone

Nitro alkanes are used in this reaction The o-hydrogen in
nitroalkane shows acidic character.

CHZNO,+NaOH _ ~H20 | [CH,=NO,]~Na*

e 12904, HCHO +N,O +Na,SO, + H,0

RCH,NO, + NaOH — 2212594, pepo

o}
l

Conc. HoSOy
_—

R—|CH—N02+NaOH R-C-R

R

By hydrolysisof oximes:
CH4-CH=NOH +H,0—— CH,CHO+ NH,0H
Acetaldoxime

CHs CH,q
CH3-C=N-OH +H,0—— CH3-C=0+NH,-OH
Acetoneoxime
CeHa~
y L =N=-OH+H,0—— C4Hg-CHO +NH,-OH

Benzaldoxime Banzaldehyde

[¢




(ALDEHYDES, KETONES & CARBOXYLIC ACID)

SOAL

ODM ADVANCED LEARNING

METHODSOFPREPARATION OFONLYALDEHYDE
By hydraofor mylation of alkene (Oxoreaction) :
2CH;-CH=CH, + CO + 2H,0

CHO

Co,423K |
CHy-CH,~CHO + CHgz—CH - CH,

Pr essure

Rosenmund'sReaction :
Reduction of anacid chloride by Pd-BaSO, inbailing xylene.

O O

|| I
R-C-Cl +H, _Pd/BSOs . R—C—H +HCl

0]

CgHsCHO + HCI

Note:

(i) Formaldehyde can not be prepared by this method
because, the corresponding acid chloride (HCOCI) is
unstable.

(ii) In the above reaction BaSO, acts as catalyst poison
and decreasesthe catalytic efficiency of Pd, dueto which
further reduction of aldehydeto a cohol can't take place.

By reduction of alkyl cyanide (Sephen'sreaction) :
Reagent : (SnCl,/HCl)
Alkyl cyanides are reduced by SnCl,, and HCI.

SnCly /HCl

R-C=N+2H R-CH=NH.HCI

120, RCHO+NH,Cl

R-C=N —2 , R_CH=NH.HCI
__HOH | R-CH=0+NH,C|
3 SnCl /HC _
CgHs—C=N CgHg-CH=NH.HCI
Hz0"

1O, CH.LCHO+NH,CI

METHODSOFPREPARATION OFONLY KETONE
By alkaline hydrolysis of acetoaceticester or its Alkyl
derivative:

O ©)
l l
CHZ —C—CH2 —C—OC2H5+ Hzo

Dil.Adid
saeg—> CHgz —C—CHg + CO, + C,H;OH
By Oppenauer oxidation :

OH (”3
R-CH-R’+ CH3-C-CHj,

0] OH

_ Il |
[(CH3)3COBAl | C_R'+ CHy—CH—CHy

Note : The reverse of this reaction is called Meerwein
Ponndorf Verley reduction.
Fromdialkyl cadmium:

i

I

R-Cd-R+ CI-C-R' — R-C-R'+R-Cd-ClI
Diakyl cadmium can be obtained by

2R-Mg-Cl + Cd Cl, —> R-Cd-R + 2MgCl,
This method is very important for synthesis of Ketone.

PHYS CAL PROPERTIES

@

®)
©
@

C]

)

)
(h)

Physical state: Formadehydeisagas. All other aldehydes
and ketones upto C, ; are colourlessvolatile liquids. Higher
membersare solids at room temperature.
Odour : Lower aldehydes have an unpleasant odour. Higher
aldehydes and ketones have a pleasant odour.
Solubility : Lower carbonyl compounds are solubleinwater
but solubility decreases with increase in molecular weight.
Boiling point :
Boiling point and Melting point o« Molecular weight

oc 1/(Branching)
Boiling points of carbonyl compounds are less than the
corresponding al cohol s of comparable molecular weight but
are higher than corresponding alkanes.
Reactivity : Reactivity depends on the nature of alkyl group
attached to it. Smaller the alkyl group, the more reactiveis
the compound.
Reactivity o Magnitude of +ve charge on carbon atom of
the carbonyl group.
40% aqueous solution of HCHO (4-6% CH,;0H) is called
formalin. It isused asadisinfectant and antiseptic. Itisalso
used for preserving biological specimen.
HCHO + Lactose = Formamint used for throat infection.
Carbonyl compound HCHO CH5CHO CH;COCH,
Boiling point -21°C +21°C 56°C

CHEMICAL PROPERTIES

1

*

@

Aldehydes and Ketones show following types of reactions.
Nucleophilic addition reactions:
Aldehydes undergo nucleophilic addition reactions faster
than ketones. Thus, among the compounds HCHO,
CHZCOCH,, and CH,CHO, the order of reactivity to
nucleophilic additionwill be

HCHO> CH,CHO > CH;COCH,,.
Ketones with small alkyl groups bonded to the carbonyl
carbon are morereactive than ketonewith large alkyl groups.
Aldehydes and ketones are less reactive than acyl halides
and acid anhydrides but are more reactive than esters,
carboxylic acids, and amides.
Reaction With hydrogen cyanide (HCN) : HCN addsto
aldehydes and ketonesto form cyanohydrins. Thisreaction
increases the number of carbon atoms in the reactant by
one. Inthefirst step of the reaction, the cyanide ion attacks
the carbonyl carbon. The oxyanion then accepts a proton
from an undissociated molecule of hydrogen cyanide.

e
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“
HC=N

CH, =

S

OH

H3C+CH3

CN
Cyanohydrin

Note:

Reaction takes placein presence of mild base which abstract
H* from HCN and produce CN~ ionwhich acts as nucleophile.
If R =H then product will be formal dehyde cyanohydrin.

Reactionwith Grignard reagent :

iR piox
H—%—H+EI\J7|gx H—CIZ—H
+
R
OH
H,O |
—> H-C-H (2°acohal)
I
R
(0] OH

| .
R-Q_H+ R'Mgx —12° 5 R—C—H (2° dcohol)

|

R!

O OH

I o
R-C-R’+R"MgX —122, r_c_R- (3°acohol)

I
R r
Formaldehyde yields primary alochols, higher aldehydes
produce secondary alcohols, and ketones produce tertiary
alcohols with Grignard reagents.

Reaction with ammoniaderivatives:
Addition of nitrogenous nucleophile on carbonyl group
takes place according to the following mechanism :

Adduct

The end product isformed by elimination of water from the
adduct under appropriate energy condition.

H
|| A
C-N-Z —>— -C=N-Z
OH

In the above two steps, it appears that an unsaturated
condensation product is formed by liberation of the water
mol ecule from carbonyl group and nitrogenous nucleophile.

A

—-C=0+H3N-Z ————> -C=N-Z
| 20
(i)  With hydroxylamine:
N A \eo
C=0+H,NOH —F—— C=NOH
/ 2 —H20 / Oxime
(i) Withhydrazine:
>C O+H2NNH2 >C:NNH2
Hydrazone
(iii) With Phenylhydrazine:
>c = 0+ H,NNHCgHs TAzo’ >c = NNHCgHs
Phenylhydrazone

(V)

“)

@

With 2,4-Dinitrophenylhydrazine:

c O+H2N NH

02N
7H20

0,

2,4-Di nltrophyenyhydrazone
yellow ppt

With Semicarbazide:
N

>C = 0 + H;NNHCONH, % _>C=NNHCONH,
Semicarbazone

On reacting a carbonyl compound with 2,4-dinitropnenyl
hydrazine, ayellow precipitate of 2-4-dinitrophenylhydrazone
derivativesis obtained. White precipitate is obtained by the
reaction with hydroxylamine, hydrazine phenylhydrazine and
semicarbazide. The pure parent carbonyl compound can be
obtained by hydrolysis of the above five derivatives.

N N
C=N-Z+HOH ——5 3C=0+H,N-Z
/ v/ 2

Reaction with alcohol :

R\ ay  R~.~CR
C =0+R-OH — - C
H” HClgs H” > OH
Acetal
+roH R \C/OR + HO
H S OR 2
dry HCl gas
Semiacetd

=
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Ex >c O+CHyOH — s

H HCl gas
CH3\ _OCH;
H/ ™ OCH,

Methylal

CH3\ /OCH3 +ROH

+H,0

dry HCl gas

Note:

(i) Ketones don’t react with alcohols. They form cyclic
acetal when reacted with glycol.

(i) Aceta can be decomposed by dilute mineral acids to
give back the original aldehyde.

Aldol Condensation : Addition of an o. hydrogen atom of a
carbonyl compound to the carbonyl group of another
carbonyl compound forming a 3-hydroxyal dehyde or a
B-hydroxyketoneistermed asaldol condensation. Carbonyl
compound containing at least one o-hydrogen atom undergo
aldol condensation in the presence of a weak base like
Ba(OH),, Ca(OH),, K,COg, Na,COg, €tc.

CH3—|(|3 |

O
(A) B

H H H
L
Cc—cC-C
.
OH H O

— %, CHz-CH=CH-CHO

CH; -
~H20 Trotonal dehyde

CHj CH,

| |
CH3 —ﬁ-f'lCHz —COCH3 e CH3—|C—CH2COCH3

O H OH

2,6-Dimethyl-2,5-heptadiene-4-on (foron)
CH,

—C=CH-COCHj4
Mesitiloxide

Simplealdol condensation :

When both carbonyl compounds are similar.

Mixed aldol condensation : Whentwo different aldehydes
are used (which have o-Hydrogen atom), a mixture of four
aldolsisobtained. For example, amixture of CH;CHO and
CH,CH,CHO gives the following aldols. The reaction is
then known as mixed aldol condensation.

CH3—CH2—C|:H + HCH,CHO

0
DilteNaOH _, - CH,—CH,~ CH — CH,CHO
|

OH

CHg-CH + HCH —CHO_DiluteNOH

Il |
o) CH,

CHg~CH - cle ~CHO
OH CHj

CH3—ﬁ:H + HCH,CHO DilueNOH - CH_ CH — CH,~CHO
|

O OH
CHy—CH,~CH + C|H2—CHO
|

CHs

Dilute NaOH CH3—CH2— CH- (l:H —-CHO

OH CH,

Crossaldol condensation : When two different aldehydes

are used, (one aldehyde have o-hydrogen but other

aldehyde does not have a-hydrogen) gives crossed aldol

condensation.

C¢Hs— C—H+HCH,CHO — CgHs—CH-CH,-CHO
|I I

O OH

——>C6H5—CH CH-CHO (Cinnamaldehyde)
-H20

CgHs- C—H +HCH,COCH; — CgHg— CH— CH,— COCH,
I| |
OH

— A, CgHs—CH = CH - COCH, (Benzal acetone)
-H,0

(f) Halogenation, Oxidation, Reduction reactions:
Halogenation:

(i)  With halogen : Carbonyl compounds containing
o—hydrogen atom undergo halogenation in presence of an
acid or base

CHg-CO-CHj + Cl,__CHgCOOH | CICH,~CO-CHg + HCl
CH4-CHO + Cl, —>93;, CCI,CHO + 3HCI
CH4-CHO + Cl, rongBase CHCl,

CH4~-CO-CHj + Cl, v, CCI,COCCI; + 6HCI

(i)  With Phosphoruspentachloride:
CeHsCHO + PCl; —— CgH-CHCI, +POCl,
Oxidation:
Aldehyde: Get easily oxidised and giveacid of same carbon
atom
Ketone : Oxidisation isdifficult and give mixture of acids,
having lesser number of carbon atoms than the ketone.

O

AcidicK2Crp0O7 R g: OH
% - —

R—ﬁ:—H +[0]
o)

=
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o]

Il
R-(-CH, ~R" + 0] R—C-OH +R-COOH

I
O

CgHsCHO __akKMnO4 . C.H-COOH (Benzoic acid)
In case of mixed ketone, the carbonyl group (>C=0) remains

withthe smaller alkyl group during oxidation. Thisisknown
as" Popott'sRule".

AcidicKoCrpO7
A

|
CHg~CH,~CH,~C —CH5 + 3[O]

O
AcidicK 2Crp07
A
Note:
(i) If oxidant is SeO,, the a-CH, (Methylene) group gets
converted to >C=0 group at room temperature.

|
CHy-CH,~COOH + CH3-C—-OH

H-C-H +[O] _S02 , Noreaction

(a-CH,, group is absent)
C-C-H +Se+H,0
|
O O

Glyoxal

H—CH2—” ~H %2, 4o
0

H—CHZ—ﬁ.‘,—H+[o] %2, CH3—”C—”CH+SQ+H20

O O O
Methylglyoxal
(i) If oxidant is peracid then
Aldehydes —— Acid
Ketones ——> Acid + Ester
The reaction is called Baeyer—Villiger reaction

l (Ilj
CH, - C—-CH; + R—C—OOH

— CHs—g—OCH3 + R—l(li—OH
Reduction:
Aldehyde —— Primary alcohol
Ketone —— Secondary alcohol

R—ﬁI—H + 2H —> R-CH,~OH
o)

R—l(l_‘,—R +2H—> R-CH-R
o (l)H

Note:

(i) Reductionwith amalgamated Zinc and conc. HCI gives
alkane (Clemmensen'sreaction)

(i) WithRed P+ HI it givesakane.

(iii) WithLiAIH, or NaH it givesalcohol
(Darzen'sReduction)

(iv) With[(CH3),CH - O];Al givesalcohol
[Merwin-Ponndor f-Verley reduction]
(v) With basic solution of hydrazine gives alkane
[Wolf-Kishner reduction]
(vi) With basic solution of ethylene glycol gives alkanein
excess[Huang—Minlon reduction]
CeHsCHO+2H —2™H, ¢ H.CH,OH
Na-Hg/HCI
Benzylalcohol
Pyrolysis, Polymerisation :

Pyrolysis: HCHO __A (600°C) |
CH4CHO __A(600°C) |

H, + CO [Water gas]
CH,+CO

CHg-CO-CH, ——2—> CH, +CH,=C= O (Ketene)
(> s00°C)

Polymerisation : Typesof polymerisation

(A) Addition polymerisation

(B) Condensation Polymerisation

Aldehydes show addition and condensation polymerization
while ketones show only condensation polymerization.

Addition Polymerisation reaction of For maldehyde

(@ Formalin (aqueous solution of formaldehyde) gives
white crystalline solid paraformaldehyde on
evaporation.

NHCHO __ Evaporaion . [_CH,~O-]  (n=6t0100)

On depolymerisation of paraformal dehyde, its monomer
HCHO gasisliberated out.

[[CHO], —2 , nHCHOT
Dil.Base

(b) A cyclic trimer metaformaldehyde is formed by
trimerisation on leaving formaldehyde at room
temperature with concentrated H,SO,. Trioxane is
anhydrous form of formaldehyde.

() Whenformalinistreated withamildakali suchasdaked
lime[Ca(OH),] or baritawater [Ba(OH),| and alowed to
stand for a few days, a mixture of sugars (hexoses) is
formed. This mixture is called formos or o—acrose.
Formation of hexoseis an example of hexamerisation.

6HCHO — 292, (HCHO)g or CgH,,04
Formose
Condensation polymerisation reactionsof Formaldehyde:
(@ With ammonia: Formaldehydeformswhitecrystalline
compound, hexamethylene tetramine or urotropine, or
aminoform or hexamine
6HCHO +4NH; ——> (CH,)¢N, +6H,0
(b) With Phenol : Formaldehyde condenses with phenol
in presence of acatalyst to form bakelite

Addition polymerisation reactionsof Acetaldehyde:

(@ Onadding afew drops of conc. H,SO, to acetaldehyde
and leaving it at room temp', a cyclic trimer called
paraldehydeisformed.

rys
I 184




(ALDEHYDES, KETONES & CARBOXYLIC ACID)

SOAL

ODM ADVANCED LEARNING

3CH,—

3CH,CHO —; 55— (CHaCHO)3
Paraldehyde
Paraldehyde is used as mild hypnotic.

(b) Addition tetramerisation of acetaldehyde takes place at
0° Cinthe presence of concentrated H,SO, or at—20°C
with dry HCI gas metaldehyde isformed. Metal dehyde
regenerates acetal dehyde when distilled with dil. H,SO,,.
Itisused asasolid fuel

Polymerisation reaction of Acetone (Only condensation) :
(@ On heating with conc. H,SO,, mesityleneis formed

CHg

3CH4-CO-CH, —20eH2%0s

CHg CH3

(Mesitylene)
Note: Itisanimportant reaction inwhich conversion of
non aromatic compound into an aromatic compound
takesplace, itiscalled aromatization.
(b) In presence of dry HCI gas, two molecule of acetone
givemesityl oxidewhileit'sthreemolecule give phorone.

1 o
dry HCl gas
2CH3-C-CH3 ——°5" > CH3-C=CH-C-CH,
(Mesityloxide)
0 CH; O CH,

[ | I
~CH3—535 > CH3~C=CH-C-CH=C-CH,

REACTIONSOFALDEHYDEONLY

@
()

Reducing properties: Aldehydesreadily undergo oxidation,
therefore they are strong reducing agents. They reduce
Fehling's solution, Benedict's solution, Tollen's reagent and
mercuric chloride solution.
With Fehling'ssolution :
Fehling solution is a mixture of two solutions.
Fehling solution A — Aqueous solution CuSO, (Blue)
Fehling solutionB — Alkaline solution of sodium potassium
tartarate] C,H,OgNaK]

(Rochelle's salt) — (Colour less)
Fehling solutionA + Fehling solution B = A dark blue solution

cu?t + OH-
From Fehling's soution
_ ——> RCOOH + Cu,0! (Red ppt.)
Note : Reacting species of Fehling solutionis CuO. In this
reaction Cu*2 changes to Cu* Benzaldehyde does not
reduces Fehling's solutions

R-CHO+

With Benedict'ssolution :
Bendict solution = CuSO, + Na,CO, + Sodiumcitrate
R-CHO + Cu*2+ OH~—»RCOOH + Cu,0l

(Red PPt.)

With Tollen's Reagent : Tollen's reagent is a solution of
ammoniacal silver nitrate (AgNO; + NH,OH)
AgNOg+NH,OH — AgOH + NH,NO,

2AgOH — Ag,0+H,O

R-CHO +Ag,0— RCOOH + 2Ag{ (Silver mirror)

R-CHO + 2Ag*(NH,), + 30H
— RCOOH +4NH; + 2H,0 + 2Ag
Note:
(i) Reacting species of Tollen'sreagent isSAg*(NH),
(i) Inthisreaction Ag* changesto Ag

With mercuricchloridesolution :

Mercuric chloride —A!9€W o Mercurous chloride

(White ppt.)

—Aldevde , Mercury | (Grey or Black ppt.)

R-CHO+2HgCl, + H,0— R-COOH + 2HCI + Hg,Cl ¥
(White ppt.)
R-CHO + 2Hg,Cl,*+ H,0 - R-COOH + 2HCI + Hgl
(Black or grey ppt.)
With Schiff'sreagent :
Schiff's reagent is a solution of the magneta dye (rosaniline
hydrochloride or fuchsine) decolourised by passing SO..
Cold dilute Schiff's reagent (colour less) + Aldehyde
— Pink coloured solution
Cannizzaro’s reaction :
Those aldehydes, which do not contain a—hydrogen atoms
givethisreactionwith conc. alkali like conc. NaOH or KOH.
In this reaction two molecule of aldehyde react in such a
way that one molecule gets oxidised and the other gets
reduced. This type of reaction is called disproportionation
reaction.
Aldehydes not containing a~hydrogen are :

HCHO, C4HCHO, CCI;CHO, (CH5)5C-CHO, etc.
Whentwo moleculesinareactionaresameitiscaled smple
Cannizzaro reaction. In case of different moleculesit isa
mixed Cannizzaro reaction.

Inmixed Cannizzaro reaction

More reactive aldehyde —— Getsoxidised
Lessreactive aldehyde —— Getsreduced

In thisreaction transfer of hydrideion (H™) takes place

2HCHO Conc.NaOH

H-C-ONa + CH; - OH
(Reduction)

(Oxidation)
2CgH5-CHO + NaOH — C;H;CH,-OH + CzH;COONa

Benzyl alcohol  Sodium benzoate
HCHO + CgH CHO — 2N, hcoONa + CgHCH,OH
(Oxidation) (Reduction)
NOTE
CH3\
0) CH — CHO gives cannizaro reactions although it
cHy””
has one o.-H.

.
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(if) CCl;—CHO does not give cannizaro reaction while it has no
o-H. It giveshaoformreaction.

Cannizaro reaction is an example of disproportionation
reaction and it isalso an example of redox reaction.

(iii)

CrossCannizaroreaction : If two different aldehydes (a-
hydrogen less) are used then one of the aldehyde under
goes oxidation while other aldehyde under goes reduction.

Ph—=CHO + HCHO Conc. NaOH/A

H-COO Na" + Ph—CH,OH
Note : a-hydrogen less aldehyde having more electron
deficient carbonyl carbon under goes oxidation.

Tischenkoreaction:

0O
2R-CH=0 R—(!—O—CHZ—R
Aldehyde (2 Mole) Ester (Onemole)
2CgH;—CHO __AICI3/AI(OR)3 | CoH-COOCH,CgH5

Benzyl benzoate
Note: Thereactionismodified Cannizzaro reaction.

AlCI3/Al(OR)3
%

REACTIONSOFKETONESONLY
With Nitrousacid :

i T
CH;-C-C-H,+0=N-OH —» CH;-C-CH=N-0OH
Oximino acetone

Bimolecular reduction :

(|3H3 CHj
- I
CH;-C=0 H CHy-C-OH
+ CQH 9 , |
CH;-C=0 H 66 CH;-C-OH
I I
CHj CHj
Pinacol
Withammonia:

C|ZH3 0
Il
CH;-C= 0+ IH + H-CH,— C—CH,

NH,
>3
A
W CH3— Cl:— CHZ_ C —CH3

NH,

Diacetoneamine
Note : A cyclic condensation product, triacetone amine is
obtained on heating acetone and ammonia for some more
time.

TESTSFORACETONE

1. No reaction takes place with Schiff's reagent. Tollen's
reagent, Fehling's sol ution, Benedict's solution and mercuric
chloride solution (distinction from aldehyde), but reactswith
HCN, NaHSO,, NH,0H, NH,NH,,, NH,NHC;H; and
NH,NHCONH, (Similarity with ketone.)

2. lodoform Test : Givesayellow precipitate of iodoform on
heating withiodineand alkali (Similarity with acetaldehyde
and all methyl ketone, but distinction from other carbonyl
compound).

3. Legal's Test : When sodium nitroprusside is added to
acetone and basified with dilute NaOH, ared-violet colour is
obtained. Thistest isalso given by other methyl ketone.

DISTINCTION OFFORMALDEHYDEANDACETALDEHYDE:
1.  Odour : Formaldehyde has a characteristic pungent odour,
but the pungent odour of acetaldehyde is not characteristic.

2. lodoform test : Acetaldehyde gives iodoform test, but
formal dehyde does not.

3. Fehling'ssolution : Acetaldehyde gives red precipitate of
Cu,0, whereas formaldehyde gives red-brown precipitate
of Cu.

4. Benedict'ssolution : Acetaldehyde givesred precipitate of
Cu,0, whereas formaldehyde gives red-brown precipitate
of Cu.

INTERCONVERSIONS
Acetaldehydetoacetone:

CH,CHO 9, cH,cooH —CaOH)2

(CH,C00),Ca —=¥— CHz-C-CHjz
distillation [I
o)

Acetaldehydetoformaldehyde:

NaOH Clo

CH,cHO 91, CH,COOH —>>— CH, — 92,
Cao

CHa0l —EKR , ey on 191, HeHO
For maldehydetoacetaldehyde:
HCHO —21 CHioH P95, cH,o KON,

CH4CN — 25 CH,CH,NH,
_HNO2_, CH4CH,OH->— CHz-CHO
Acetaldehydetoacetone:

+
CH3CHO CH3MgBr+H30

> (CHy),CHOH

— (cHy),c=0
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BENZALDEHYDE

@

()

©

©)

©

®

(i)

(i)
(iii)
(v)

Benzaldehydeisalso called "ail of bitter amonds".
Remaining M ethodsof Preparation :
By Oxidation of Toluene:

CH3
CHO
CrO3/MnO
+[O] r50%oc B @
vapour state Benzaldehyde
CHg
CHO
+[O] H2S04/MnO2 @
Liquid state Benzaldehyde

Note : If oxidation is done through alkaline KMnO, then
benzoic acid isformed.

By Sommelet's reaction : Benzyl chloride reacts with
hexamethylene tetramine (urotropine) in ag. ethanolic
solution then benzaldehyde is formed.

EtOH CHO
—
H20

Benzaldehyde (60-70%)

CgHsCH,Cl + (CH,)gN,
Urotropine

By Etard reaction : Thisis oxidation of toluene. In this
chromyl chloride is used as an oxidant.

CgHsCH3 +2CrO,Cl, — 5 CgH5CH4.2Cro,Cl,

—H20 , C H;CHO (80%)
By GattermannAldehydesynthesis:
When benzene reacts with mixture of hydrogen cyanide and
hydrogen chloride in the presence of ZnCl, catalyst
intermediate benzaldimine is formed which on hydrolysis
gives benzaldehyde.

HCl+HCN —2™2_, cicH=NH

CgHg + CICH=NH — CgHCH=NH.HCI

®
CgHsCH=NH.HCI —32_; CH,CHO + NH,CI
By Gattermann K och reaction : When benzenereactswith
carbon monoxide and hydrogen chloride mixture, in the
presence of anhydrousAlCl 5, then benzaldehyde is formed.
CO+HCl —— HCOCI

AlCl3

C6H6 +HCOCI T)

With Benzoicacid :

HCOOH, MnOor TiOp
300°C

CgHsCHO (Benzaldehyde)

CgHg— COOH CgHg-CHO

Benzaldehyde
Physical Properties:
Itisacolourlessliquid with asmell of bitter almonds.
It isinsoluble in water and soluble in organic solvents.
It’s boling point is 179°C.
It is poisonous in nature.

(ii)

(iii)

(v)

Chemical Properties:

Claisen condensation :

(@ With acetaldehyde: CgH;CHO + CH5CHO

dil.NaOH,A _
—>—H20 CgHsCH=CH-CHO +H,0
Cinnamaldehyde
(b) Withacetone:
CgHsCHO + CH;COCH,

di.-NoOH | CH,CH = CH-COCH,
—H,0
: Benzylidene acetone
2C4H-CHO + CH,COCH;4
ethanolicNaOH _, CgHg—CH=CH—CO-CH=CH-CgH
—2H,0
Perkinreaction : CH;CHO + (CH5CO),0

CH3COONa

“CH4COOH CeHsCH = CHCOOH(Cinnamic acid)

Knoevenagel reaction : It isthe reaction of benzaldehyde
with malonic acid or ester and finaly cinnamic acid isformed.

I
||_| H C-0-CoHs
CoHg— C=0+ >
6 5 H ﬁ:_ o- C2H5
o)
o)
pyridine C-0-CoHg
—5—> CeHs-CH=c<_
2 l(lt— 0-CoHs
o}
0
! O-H
: cC-0-
Hydrolysis —_ -
__nydrolysis C6H5—CH—C\C_O_H
—2CoH50H I
o)
_A CgHs—-CH=CH- C-OH
-CO2 ”
O
Cinnamicacid
Reaction with N, N-dimethyl aniline:
CH3\ -------
N H
CH3/ : T
0% C— CgHs
CH
AN u
CH3/ [
CH3
~
N—CgH,
CH3/
- _
Conc.HoS04 CH —CgHs

mealachite green

=
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(V) Reactionwith Nitromethane:
CeH5-CH=0+H,-CH-NO, — CzH;- QH =CH-NO, Q.1
Nitrostyrene
(vi) Benzoin condensation :
||_| ﬁ ||_| 0 Q.2
, |
CGHS_ C + C —C6H5 Alcoholic C6H5— C -C —CGHS
[ | KCN | Q3
@) H OH
Benzoin
Nate%
(@ Due to resonance and m-directing nature of — CHO
group, benzal dehyde gives meta products.
(b) Likenitrobenzene, benzal dehyde does not show Friedel
Craft reaction.
(vii) Bimolecular reduction:
2CHCHO+2H —2"M% 5 CH - CH —CH -CgHq
||
OH OH
(viii) Withammonia: Hydrobenzoin
Cors - Ic= 0 :>N H Q.4
S +0= CH-CgHq

@

®)

©

0]
(i)
(iii)

Hydrobenzamide (amide without—CONH,, group)

Reactionsof benzenering:

Halogenation:
CHO CHO
O = QL
cl
Nitration : m-Clorobenzal dehyde
CHO CHO
+ HO-NO, _ ConcHzSO4
NO
m-NitrobenzaIdZmyde Q5
Sulphonation :
CHO CHO
+ HO-SO,H — @
SOzH
USES:
Asasolvent for oil, resin, cellulose, nitrate etc.

In manufacturing perfuming agent.
In preparation of cinnamaldehyde, cinnamic acid, benzoic
acid etc.

TRYITYOURSELF-1
Grignard reagents do not give carbonyl compounds with
(A) CO, (B)RCOCI
(© RCN (D)RCOOR
Gem dihalide on hydrolysis gives —
(A) Vicdidl (B) Gemdiol
(©) Carbonyl compound (D) Carboxylicacid
In the given reaction :

<|3H
X +Y —o2 s CHy — CH- ClH—CHO

CH3

(X) and () will respectively be —

(A) CH;-CH,-CHO and CH;-CH,—-CHO
(B) CH;—CHOand CHy-CH,—-CHO

(© CH;-CHOand CH;-CHO

CH3
I

(D) CHy—CHOand CH, - cl— CHO
CHg

The Product of the reaction :

Noz@— CHO + (C4H5 - CH,CO),0

CgH5—-CH2COONa/A X X will be —

(A) CgHg—CH=CH-COOH

B) NOZ@CH = CH - COOH

(© CgHs—CH=C - COOH

NO,

D) NOZ@CH = ? — COOH

CeHs

In the given reaction,

® _
CoHg — C— H—NH2OH 1 [X] will be -

o

(A) Only synoxime

(B) Only anti oxime

(©) mixture of synand anti oxime
(D) secondary amide

e
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Q6

Q7

Q8

Q.9

Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

CH=CH-CHO .
__LiAlH4_ product is
CH, CH, CHO CH = CHCH,0OH
(A) B
CH,CH,CH,OH CH,CH,CH,OH
© (D)

Cyanohydrin of which compound on hydrolysis will give
lacticacid ?

(A) CgHsCHO (B)HCHO
(© CH,CHO (D) CH;-CH,-CHO
Acetaldehyde can be converted into

CH,0OH

| .
HOCH, - C—CH,OH by which reagent ?
CH,0H

(A) KOH

(B) KOH followed by LAH

(©) excessof HCHO and KOH

(D) KCN followed by SBH

Schiff’s base is prepared from —

(A) Carbonyl compound and primary amine
(B) Carbonyl compound and secondary amine
(©) Carbonyl compound and tertiary amine

(D) All of these

Which will give silver mirror test with Tollens reagent
(A) CgHsCHO (B)CH;-CHO

(© HCOOH (D) All of these
Acetaldehyde cannot give —

(A) lodoform test (B) Lucastest

(©) Benedict test (D) Tollenstest

| |
CH3 — C—H and CH3 — C- CHg is differentiated by —

(A) Tollen’s reagent (B) Lucastest
(© lodoform (D) NaHSO4

Acetaldehyde is obtained by ozonolysis of —
(A) Toluene (B) 1-phenylpropene
(C) o-xylene (D) All of these

Ho/Pd—BaSOy4 PClg

CH5 —COCl

zn
ether

A

PCC

B

dil. HpSO4

C D D

i
(A) CHy—CHO (B) CHg— C—CH, —CHy
o

I
(©) CH;-CH,-CH,-CHO (D) CH3 - C-CHg
When benzaldehyde is treated with propanoic anhydride
in presence of sodium propionate, it gives

Q.16

CHg

Q.17

In the given reaction,
o)
l dil. OH™ -
—C~CH, —CH, - CH, - CHO ———— Product (mgjor)
ﬁ CHO
0 CHO
C-CHs Kﬁ |
(A) B) © D)
CHj
CHO
PCls  p_ Clp g a&KOH

FeCl3

Themajor product (C) is

ANSWERS
o ®» 2© 3)®)
4 © ®© ©(©
7 © @®© ) (A)
(10) (D) 1) (B) (12) (A)
(13)(B) (14) (D)
CH =€~ COOH CHO
CHs
(15 (16) (A) (17)

Cl

CARBOXYLICACID & THEIRDERIVATIVES
INTRODUCTION

Organic compounds containing carboxyl (—C— OH ) group
areknown as carboxylic acids and theterm 'Carboxylic' was
firstly proposed by scientist '‘Bayer'.

Carboxy! group ismade up of carbonyl and hydroxyl groups

iie. >C=0 -
(Carboxyl)

Classification:

On the basis of the group to which —COOH group is attached.

-C-OH
(Carboxyl group)

O-H —
(Hydroxyl)

(@ Aliphatic carboxylicacid =R -C-OH
(R= Hatomor akyl group).

H -C-OH
Formic acid

, CH;-C-OH
Acetic acid

(b)Aromatic carboxylic acid= Ar-C—OH (Ar=Aryl group)

Benzoic acid

T
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4,

ISRl

7.

On the basis of number of —-COOH groups in their molecule.
No. of —-COOH group

(@ Mono carboxylic acid 1
(b) Dicarboxylicacid 2
() Tricarboxylicacid 3

General formulaisC, H,,0,or C H,,,; COOH

Saturated and unsaturated mono carboxylic acid are also
called fatty acid, because higher acid like palmitic acid, steric
acid, oleic acid, etc. were obtained by hydrolysis of fat and
ail.

Hybridisation state of C in the carboxyl group is sp?

METHODSOFPREPARATION

1

By theoxidation of alcohol, aldehydeand ketone:

(@ 21°Alcohol o, corresponding carboxylic acid.
KMnQOy4 or

R—CH,—OH +[0] — 4% R_CHO
K2Crp0O7

19, r-C-OH

Ex. CHgy—CH,—OH +[0] — 4%, cH__CHO
K2CrpO7

(O] ﬁ
L9, cH,_C-oH
KMnOgy4 or

— — - a- s —
CoHg—CH,~OH +[0] — ~72 % CoHg-CHO

&) C6H5—C—OH

(b) Aldehyde SIS/ corresponding acid

R-CH=0 +[0] __AdidicKCr07 ., R-C-OH
Ex. CH3— CH=0+[0] Acidic K2CrpO7 CH3—C— OH
CGHS_CH:O +[0] Acidic KoCrpO7 C6H5 —~-C—-OH

(€) Ketone —[°1_ mixtureof acids of lesser number of

carbon atoms than the ketone.

Addic KaC207 , & OH +R-COOH

R—Cli—CHZ—R'+[O]
Ex. CHy—C-CH, +3[0]

Acidic K2CrpO7
A

CgHg—C—CH, +3[0]

CgHs—C~OH +CO,+H,0
By hydrolysesof Cyanide(nitrile) :

Cyanide on complete hydrolysis in presence of dilute HCI
formscarboxylic acid.

Acidic K2CrpO7
—_—
A

R_c=N __Complete hydrolysis

» R—C—OH +NHj,

Ex. CH,-C=N-COMPIete hydrolysis oy _C_OH +NH,

CgHg—C=N Complete hydrolysis CeHg—C—OH +NH,

From hydrolysisof acid derivatives:
0 0

Il Il
ArlR-C-Z+H-OH——Ar/R- C-OH+HZ
(@ Fromacyl halides:

I I
CHz—C—Cl+H-OH ——— CHy—C—OH+HCl

I I
CeHg—C~Cl+H-OH ——— CgHs—~C-OH+HCI
(b) Fromacid anhydrides:
o]
I

CHz— C_ I
~0+H-OH——2CHy-C-OH

I

Note: Formic acid cannot be prepared by these two methods
(a & b) because it’s corresponding formyl chloride and formic
anhydride are unstable compounds.

(¢) From carboxylicesters:

Il Il
C,Hg— C—OCHg+HOH ——> C,Hg— C —OH + CH,—OH

Il Il
CgHs—C-0CH;+HOH—— CzH;- C —OH + CH;-OH
(d) Fromacid amides:

dil. HCI

I I
CH3— C—NH,+HOH CH3—C —OH +NH,Cl

dil. HCI

I Il
CgHg— C —NH, + HOH CgHg— C—OH+NH,Cl

=
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Carbonylationof :
(@ Sodiumalkoxideor sodium hydroxide:

dil.HCI |

H-0O-Na+CO Hdhem. .y cOONa-=~+> H-C-OH
High pres. HOH
High temp. dil. HCI I
R-ONa+CO "= =", R—COONa R-C-OH
High pres. HOH
(b) FromAlcohol:
i
R-OH+CO — BF /HOH R-C-OH
High temp.& pres.
i
H-OH+CO BFs/HOH H- C-OH

High temp.& pres.
(¢) Alkene(KochReaction):
CH,=CH,+CO+H,0
@)
HsPo, [
300-400°C; high pres. CHa—CHp=C—-OH

Propanoic acid
CH;-CH=CH5;+CO+H,0
H3Po,
300-400°C, high pres.

CH;- CH-CH;
OOH
2-Methylpropanoic acid
Note : Formic acid and acetic acid can not be prepared by
this method.
o]
|
Arndt - Eigtert reaction: R—C-Cl + H-CH-N,

O o)
I
—> R-CH=C_HOH , R_CHZ—cu,—OH
(Acyl diazomethane) (Ketene)
Note:
(i) Themethod can be used to ascend ahomol ogous series.
(i) Themethod canbeused only for synthesisof carboxylic
acids having three or more carbon atoms. HCOOH or
CH4;COOH are not prepared by this reaction.
From acetoaceticester :

0 0 Conc. (|?
CH, L, L OC,Hg 2KOH > 2CHs ~ €~ 0K +CHZOH

@] @]
ll I
CH3-C-0OK +HClI — CH;-C-OH +KCl
PHYS CAL PROPERTIES
1. Physical Sate:
C, to C;= Colourless pungent smelling liquids
C4to Cqy = Qily liquids having goat’s butter like smell.
Cio+ =Colourless& odourless waxy solids.

2. Solubility : Upto C, = Highly solublein water
Solubility oc (1/Molecular weight)

Solubility of lower members of carboxylic acid family isdue
to the formation of hydrogen bond between —COOH group
and water molecules.
Asthe alkyl group increasesin sizein acid, water repelling
(hydrophobic) tendency of the hydrocarbon chain increases
and it outweighsthe effect of hydrogen bonding. Thisisthe
reason why solubility decreases in higher members.

3. Bailingpoint (B.P.) : Bailing point «« Molecular weight,
Boiling point of acid > Boiling point of alcohal.
Because, a carboxylic acid molecule can form hydrogen
bonding at two different points. Thisleadsto the formation
of cyclic dimersin acid. Thisisthe reason why lower acids
occur as dimersin solution.

4,  Meéelting point (M.P.) : Méelting point of carboxylic acid do
not vary smoothly from one molecule to another
For first ten members
M.P.of C,, > M.P.of Cy 41
(n=1,2,3,4,5) (n=0,1,2,3,4)
Reason : In acids of even number of carbon atoms terminal
—-CH5 and —~COOH groups lie on the opposite sides on the
carbon chain. Provides more effective packing of the
molecules in the lattice. While in acids of odd number of
carbon atomsthey lie on the same sides on the carbon chain.

Acidicstrength o« -1 effect «

+1 effect

CHEMICAL PROPERTES
Acidity : Carboxylic acids are acidic in nature. These are
more acidic than water, a cohols, and phenols, but lessacidic
thanmineral acids, (HCI, HNO,, H,SO,, etc.). Ingenerdl, the
acidic nature of certain organic compoundsfollowsthe order.
Alkynes < Alcohols < Water < Phenols< Carboxylicacids
<minera acids
——— Acidic nature/strength increases ———
When an acid is dissolved in water, it ionisesto giveionsin
accordance with the reaction,

RCOOH +H,0 = RCOO™ +H;0*

At equilibrium, the concentrations of the acid and the ions

efated by the expression, K = oo JHsO']
arer y the expression, K5 = [RCOOH]

Theequilibrium constant, K, iscalled theionisation constant
of the acid. K is also commonly called as dissociation
constant of the acid. The extent of ionisation, hence the
strength of the acid in any solution is thus given by the
magnitude of K. Alargevalue of K, meansthat the reaction
ismorefavourablein the forward direction.
Sometimes a quantity pK, is aso used in describing the
strength of an acid. Thisis given by

pK,=-log K,
Acid strength decreases as a the size of the alkyl group
attached to — COOH group increases.
For example, HCOOH > CH;COOH > CH,CH,COOH
Acid strength increases with the electronegativity of the
substituent. For example,

o
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FCH,COOH > CICH,COOH > BrCH,COCH > CH,COOH
Acid strength increases with an increase in the number of
electron-withdrawing substituent on the carbon next to the
— COOH group. For example,
Cl;COOH > CI,CHCOOH > CICH,.COOH > CH,COOH
Acid strength decreases with increasing distance of the
electron-withdrawing substituent from the — COOH group.
For example,

CH4CH,CHCOOH > CH,CHCH,COOH > CH,CH,CH,COOH

| I |
Cl Cl Cl

Chemical reactions: Carboxylic acidsgivethefollowing reactions.
1. Reactionsduetoalkyl group:
Halogenation : Acids having a~hydrogen atom give this
reaction. The o—hydrogen atoms are easily replaced by
chlorine or bromine atom, forming halogen derivatives of

the acid.
v ;
Clp Clp
R—-C-COOH —CH- _C-
| WR CH COOHWR (l: COOH
cl Cl
Note:
(i) Reaction is known as Hell-Volhard-Zelinsky (HVZ)
reaction.
(i) In presence of phosphorus, monohalo derivative is the
main product.

R-CH,-COOH +Br, SN R-CH(Br)-COOH + HBr.
(iii) Formicacid and benzoic acid do not show HVZ reaction
due to absence of o —hydrogen atoms.

2. Duetoacidichydrogen:

(@ Saltformation : Carboxylic and Benzoicacidsformsalt with
metals, metal oxides, hydroxides, carbonates, bicarbonates
and compounds showing basic nature.

—N& 5 CHa- COONa + Hp

Sodium acetate

M} CH3—-COONa +H0

Sodium acetate
NaxO
——=—> CH3- COONa +Hp0
Sodium acetate

NaHCO3

—> CH3-COONa + H,0 + CO»

Sodium acetate

CH3 - COOH

| PPCO3 . (CHa—CO0)Pb + HoO + O,

Lead acetate

NH4OH
——=——> CHg— COONHy4 + Ho0

Ammonium acetate

Ca(OH
[ CAOM2 (CHg—COO),Ca+ HyO

Calcium acetate

()

©

@

@

Note : Acids liberate CO, with NaHCO,. This reaction is
used to distinguish carboxylic acids from phenols which do
not react with NaHCOs.

—N& > CgHg - COONa + & Hy

Sodium benzoate

—)NaOH CgHg - COONa + H0
Sodium benzoate

NapO

————> CgH5 - COONa + H0

Sodium benzoate
NaHCO3

> C6H5— COONa + H20 + COZ

Sodium benzoate

CeHs— COOH

| POCO3 | (CaHg— CO0)oPb + Ho + €O,

Lead benzoate

NH40H
> CgHg - COONHg4 + Ho0

Ammonium benzoate

Ca(OH
S22 (ceHs - COO)pCa+ HaO

Calcium benzoate

Reaction with ketene:

R-C-OH + ¢ =CH,——> R-C-0-C-CHjy
J I [
@] 0] @]
(Anhydride)
Reaction with diazomethane:

I
O]

Methyl ester
Note: Diazomethaneisapowerful methylating agent. So by
using this method methyl ester is prepared.
Reaction with alkeneand alkyne:

R—@—OH +CH,=CH, —23 s R—C-0CH,~CHq

0
R—g—OH +R-CH=CH,——— R~ CH - CH
OCOR

0 (l*TH2 ﬁ)
+2
R—g—OH +CH=CH —9° y CH-O-C-R

Reactionsdueto (>C=0) group:

R—@—OH +4H LiAlH4 or

R-CH,-OH +H,0
NaBH, 2 2

=
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o)
R-C_OH +6HI —R9P , R _CH 4 2H,0+3)
® A200°C 3 Tem T
0
Ex. CHa—C—OH+4H
LAM4OT , CH,— CH,— OH + H,0
NaBH, 3 72 2

4H]  LiAH,

CgH5CH,OH + H,0

COOH

O
Il 6H
@C_OH | Na+Amylacohol

6H Na+C,H.OH

Cyclohexylmethanoic acid or
Cyclohexane Carboxylic acid

CH,

4. Reactionsdue to (-OH) group:
Reaction with PhosphorusChloride:

0 0
3R—(!—OH+PCI3—> 3R—(|?|,—CI+H3PO3
OI 0
R-C-OH+PCls —— R—(!—CI+HCI+POCI3
o) (0]
Ex. CH3—C|:—OH+PCI5 - CH3—C”:—CI+HCI+POCI3

O

I
@c —Cl +POCl, + HCI
ﬁ

O

I
3CgH5COOH + PCly; —> 3CgHg— C —Cl+HzPO,

(d WithThionylchloride:
0 (@]

Pyridine

[ I
R-C~OH +S0Cl, R-C-Cl+HCl+S0, T

O @)

Pyridine

Il I
BX- GHy - C—OH+soc1, AN | o C_clvHel+s0, 1

0 cl O
I I

@C o _+s=0], C —Cl + 50, + HCl
H o O

©

)

Note : In the reaction SO, is gas so escapes out and HCl is
an acid, gets absorbed by basic pyridine and pure acyl
chlorideisleft. Soitisbest method for preparing acyl chloride
fromacid.

Formation of acidamidesand alkanenitrile:
0] 0]
Il Il
R—C—-OH +NH; —— R—-C—-ONH,
O
A A
—-2 5 R-C-NH, 2 JR-C=N+H.0O
P05 2
O O
Il Il
EX. CH; - C-OH+NH; —2» CH3-C—-ONH,
(0]
A ” A —C=N +
—" CHy—C—NH, W CH;-C=N+H,0
0
(”3 I
©0—0H+NH3 — @C'ONH4
T
A C-NH, ——129 CN
E— P0s5,A
-H20

With Hydrazoicacid (Schmidt reaction) :
N;H =Hydrozoic acid
o] o]

l Il
R-C—OH+HN; — 1294 , R_C_Nj+H,0

——> R-NH,+CO, +N,
The reaction is a modification of “curtius reaction”.

Ex. CHy-COOH +HN, —12%%4 , CH_NH,+CO,+N,

0
[

_ N3H
@C oH * Hydrazoic acid

_H2%04 | CHgNH,+CO,+N,

A
M echanism:

0]

Il N
CH; - C-OH + N3H —

L (-H20)
Ethanoic acid

) @)

CHz - C— Ny —N2, CH3-C-N:

T
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Rearrangement

CHg~NH <5+ CHg-NH-COOH HO
Methanamine
CH3-N=C=0

(Methylisocyanate)

Note: Thereactionisuseful in stepping down ahomologous
series.

5. Reactionsdue to (-COOH) group:
(@ Decarboxylation:

0
||
CH;—C-ONa + N&OH¥CAO _, ey +Na,CcO,
Soda lime

Methane

C-ONa+ NaOH — =4 + Na,COy3

Note : This reaction is useful for stepping down in a
homologous series.

(b) Kolbe’selectrolytic synthesis :
2RCOOK = 2RCOO™+2K*
AtAnode: 2RCOO——>R-R+CO,T
At Cathode: 2K* + HOH—> 2KOH +H, T
Note: Kolbe synthesis undergoes free radical mechanism.

() Hundsdiecker reaction :

O

I
R-C-0Ag+X,

(X=Cl,orBr,)
O

CCly

——4 , R-X+CO,T+AgBr{

Il
EX CHy-C-OAg — 24 5 CHy-Br +CO,T +AgBr{

i i
@c —OH +AgNO,—— @C— OAg + HNO,

Brp.A Br + AgBr + CO,

Bl o,

Note : In the reaction decarboxylative halogenation of the
acid takes place. The reaction is useful in stepping down a
homologous series.

©)

C)

@

Formation of carbonyl compounds [Dry Distillation of
calcium salt] :

o
[
R-C-O>
Ca A R
— =
R-C-0 R>c O+ CaCO,
[
o}
o)
ll
H-C-0_ &
H_c- o> C8 — > HCHO+CaC0,
Il
o)
o
ﬁ I
HoC- O C<O—C—CH3
>ca, 2
H-C-0 + O—C —CHg
| Il
o o}
o)

A |
— ?2CH4CH=0+ CH3-C-CH; +HCHO + CaCO4

I
CeHs-Cc- 0 l
i G- 0> Ca —=—> CgHs—C—CgHg +CaCOs
65 Benzophenone
o

With M anganousoxide:

3 ‘o,
—— == r =l

R-C-\OH*H -0 CFR

mno R _
R C= 0+ HyO+ CO
300°C R'> 2 2
(Carbonyl compounds)
Special reaction of alkanoic acid :

Oxidation: By SeO, a keto acidisformed

CHz — CH, —~COOH - —322.,

CH3;-C-COCH
() I
0]
Pyruvic acid

By H,O, — OH group comes at 3 — C atom.
CH3 — CH, — CH, — COOH
(Butanoic acid)
H202
T) CH3 - CH- CHZ — COOH
|
OH
(3-Hydroxy Butanoic acid)

Pyrolysis:
CH,-C=0 _APO4 , CH,=C=0 (Ketene)
600°C
H OH

rys
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SPECIAL FEATURESOFFORMICACID

@

Formic acid shows acidic character dueto presence of
—COOH group as well as shows reducing character due to
presence of -CHO group.

0 i
H—+—C—O—H H—C—TO—H
— COOH group —CHO group

()
@

()
@)

It converts the orange colour of acidic K,Cr,0O- into green
colour.

It reduces Fehling solution but benzal dehyde cannot reduce
Fehling solution.

A
Dehydration— HCOOH - — > H,0+CO,

Effect of heat :

() HCOOH Lf) CO, + H,

(b) ItreducesTollen'sreagent and formssilver mirror.
(¢) Itreducesmercuric chlorideand formsblack ppt. of mercury. ) OONa
(d Itdecolourisesthe pink colour of acidic KMnO, (b) 2HCOONa —9C , » +H,
(e) Itformsbrown ppt. of MnO, with basic KMnO, A OONa
Sodium oxalate
DISTINCTIONBETWEEN FORMICACIDANDACETICACID
S. No. HCOOH CH,COOH
1. Decomposes on heating to give carbon Stable
dioxide and hydrogen.
2. With concentrated sulphuric acid gives Stable
carbon monoxide and water.
3. With halogen, thereis not action. Substituted acid are formed.
4. Reducesammonical silver nitrate and No reaction.

Fehling's solution.
5. Calcium salt on heating gives formal dehyde.

6. Sodium salt on heating gives sodium oxalate
hydrogen.

7. Sodium salt + sodalime gives hydrogen on heating.

8. Electrolysisof alkali solution gives hydrogen.

9. Decolourises acidified KMnO, solution.

10. Dichromate solution turnsinto green coloured
solution.

Calcium salt on heating gives acetone.
No reaction.

Methane is produced.
Ethane is obtained.
No reaction.

No reaction.

SPECIALABOUT HCOOH

1.

Lab Reaction:
COOH
Glycrdl , HECOOH + CO,
COOH  10°

Note: Boiling point of HCOOH is 100.5°, for removal of
water from formic acid we can use PbCO4 or PbO (Litharze)
and H,S.

2HCOOH + PbCO3 ——— (HCOO),Pb + CO, +H,0O

100°C

(HCOO), Pb+H,S

2HCOOH + PbS
(PPT)
Industrial method : Itisprepared onlarge scaleby reaction

CO with aqueous sodium hydroxide under pressure 1 atm
and 473K.

CO+ NaoH —,  ona
latm

_H20 . HCOOH +NaOH

SPECIALABOUT CHL,COOH

1
2.

Lab reaction : All general methods can apply.
Industrial methods:
(@ Fromethyne:

HC = CH + H,0 —2%H2%%4 oy cHo
1% HgSO4
(Acetaldehy
Magnous acetate | [O] air oxid"
CH,COOH
(b) Fromethyl alcohal
() By dehydrogenation —
CH4CH,OH — CH,CHO
300°C
(-H2)
— 19, cHycooH
(Magnous acetate)

T
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(il) By fermentation (Quick vinegar process)

Acetobector bacteria

CH,CH,0H+0, CH4COOH +H,0
(Mycoderma acetaii)

[dilute form 8 — 10% Called VINEGAR]

BF; |
(iii) From  CHyOH-CHZOH +CO "~ CH,C00H

SPECIALABOUT C;H;COOH :
(A) FromPhthalicacid (Industrial method) :

Zn/Ni/Cr COOH + CO,

Steam

(B) By Oxidation of toluene:

COOH

Alkaline KMnOg4/Acedic KoCrpO7/
Dil. HNO3

63

(©) FromDehydroxylation of o-,m-or p- Hydr oxybenzoicacid :

COOH

+ ZnO

PHYSCAL PROPERTIES:

@)
(if)

Itisacrystalinesolid (M.P. 122°C)

Sparingly soluble in cold water but rapidly soluble in hot
water al so,solublein organic solventslike alcohol ,ether, etc.
Resonancein BenzoicAcid :

. .. 0

HO-C=0: HO -C - HO-C-0O
(} A 0-C-0O

> © >
@
© —
¥

> O

In Benzoicacid, the carboxyl group shows -m (negative
mesomeric) effect. Dueto negative mesomeric effect, podtive
change is produced on the ortho and para positions and
therefore attacking electrophile attacks on comparative e~
rich it meta position.

Reactionsdueto Benzenering: (metadirecting)
(Electrophilic substitution reaction)

Cl,/FeCly
(Chlorination)
O
l .
C-0OH Conc. HNO.
@ Conc. H,S0,, 30°C
COOH
Conc. H,SO,
m-Chlorobenzoic acid
Cl
COOH COOH
140°
_—>
Conc. HNO; +
NO, conc.H,50, NO2 NO,
3, 5-Dinitrobenzoicacid
COOH
m-Sul phobenzoic acid
SO;H

Note : It does not give friedel craft reaction because of
presence of deactivating m-directing (-COOH) group.
Test : Benzoic acid + Neutral FeCl; ——> Red brown ppt.

USES:
(i) Asan antiseptic
(i) Sodium benzoate as preservation of food products, etc.
(iii)  In manufacturing of many synthetic dyes
(iv) Intheform of ester, benzoic acid isused in perfumeindustry.
ACID DERIVATIVES
Introduction
1. Replacement of — OH group of the —COOH group in a
carboxylic acid by an atom or by any other functional group
give rise to certain new families of compounds. These
compounds are called acid derivatives.
XA BRD R <|:| Acyl halid
—Cc—
= X (Acyl halide)
i
R— C—OH +_OOCHOR R— g—o—u:—R (Acid Anhydride)
o]
*+ NH, R— C—NH, (Add Amide)
— OH
+OR A
—_—> o R—C—OR (Ester)

e
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2. Acyl chloride are the most important acid halide. The first
member of this family is acetyl chloride because
formylchloride (HOCI) isunstable.

Similarly Acetic Anhydride is the representative member of
acid anhydridesfamily, becauseformic anhydrideisunstable.
Thefirst two members of Acid Amide family are formamide
and Acetamide. Acetamideisan important acid amide.

Esters have functional group isomerism with acids.
0

R— (II_ z [Where Z=-X,-NH,,-OCOR, -OR]

Order of basic character of group Z

o © ) 0
X¥ <OCOR<OR<NH,

Reactivity order/Rate of hydrolysis
] )

] P00 T
R-C-X>R-C-0-C-R>R-C-OR>R-C-NH,

Order of stability :

|| i i

I I
R-C-NH, >RCOOR>R-C-0-C-R>R-C-X
Derivatives regenerate the perent derivatives on hydrolysis
Four important acid derivative with their common name and
I[UPAC name.

~

0)
(i)
(iii)
(iv)
)

Acid Derivative Commonname | I[UPAC name

Acetyl Chloride | Ethyanoyl Chloride

I
CHz—C-Cl
0

Il :
CH;~C-NH, Ethanamide

Acetamide

T

I : ,
CHy—C-0-C—CHs Acetic anhydride

Ethanoic anhydride

Ethyl acetate Ethyl ethanoate

I
CHy—C-0-CyHs

i
ACETYL CHLORIDE [CH3—-C-Cl]

M ethod of preparation :
L aboratory method :

0
I| [
3CH;3 — C— OH + PCl3— 3CH; — C— Cl + H5PO, + HaPO,

2.
1.

O O

I l
CH3-C-OH+PCls - CH;—-C-Cl+POCl3+HCI T

o)
I

CH3—-C—OH +S0Cl 5 »CH3-C-CI+S0, +HCI T

I
O

From sodiumacetate:
T I
CHz-C-ONa+PCl; = CH3 — C - ClI +POCl3 +NaCl

0]

Q I
3CHj —!I—ONarPCIa — 3CH3 - C-Cl+NazPOg

o]
I I
2CHg — C — ONa +POCI;—> 2CH3 - C - Cl+NaPO3 +NaCl

(0]
Il Il
CH3 - C-0ONa+S0Cl,— CH3 —C—Cl+ SO, +NaCl

By thereaction of sulphuryl chlorideon calcium ethanoate:
O

CH; -C > I

CH;—C Ca+S0,Cl, - 2CH3z — C - Cl+ CaSO,
IcI)

Physical properties:

Colourless liquid, having pungent odour.

Slowly soluble in water, Soluble in organic solvents like

CHCl,, CCl,, CHz-CO-CHg, etc.

Fumes strongly in moist air.

Boilingpointis51°C.

Produces blister on skin and its vapour causesirritation in

eyes.

Chemical properties:

Hydrolyss:
@] o]
|

Il
CHz—C-Cl+HOH —— CHz—C—OH+HCl

on akaline hydrolysis

e) O

CH3—CIIZ—OH +2NaOH > CH3—-C—-ONa+ NaCl +H,0

Reduction :

@) @)

0] [ P Il
CH;-C-Cl+H, ———— CH;-C-0O+HCI
BaSo,

(Rosenmund's reduction, partial reduction)
0]

) I .
(i) CH;—C-O+4H __LiAHa |
3

or NaBHy4
(Compl etereduction)

CHa-CH,—OH +HCI
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3.

4.

7.

10. Acetylation of Compoundshavingreactivehydrogen atom:

CurtiusReaction :
(0] (0]

I |
CH;-C-Cl+NaN; —— CHz-C—N,4
Acetazide
—ATHOH , CH.NH,,+ N, + CO,
Friedel Craft'sreaction :
o o]
I | Anhyd. I
CH3-C-Cl+H-CeHs ———— CH,-C—-CgHg+HCI
AlCl3 Acetophenone

With Grignard'sreagent :

o o
[ X
CH3—C”‘,—CI+R—MgX — > CH;-C-R+Mg <
_ cl
Halogenation:
(@] O

| I
CHy-C-Cl+Cl, —%° 5 Cl-CH,-C-Cl+HCl

Chloroacetylchloride
With Ether :
@]

Il
CH3 —C—Cl+ C,Hg — O—CyHs

O
Anhyd ”
—AMYE_, CH4—C—O0C,Hg + C,HsCl
ZnCI2
With Sodium ethoxide:

o (0]
CH3—C||Z—CI+NaOC2H5 — CH3—C|:—OC2H5+NaCI
With Sodium acetate:

O O
CH3—g—CI + NaO—Cll—CH3

(0] O
B— CH3—(|?|,—O—(!—CH3 +NaCl
Acetic anhydride

(IID |
R-C-Cl+H-Z—>R-C-Z+HCl

Ex H-NH, — CHj; —|(|3—NH2 (Acetamide)
H-NH-CH; — CH;-CO-NH-CH,4
(N-methylacetamide)
H-N(CHj), > CH;-CO-N (CHy),
(N, N-dimethylacetamide)

0
CH; - Cl:— Cl +H-NH-CO-NH,

— CH;-CO-NH-CO-NH,, (Acetylurea)
H-NH-OH — CH4;-CO-NH-OH (Acethydroxamic acid)
H-NH-NH, — CH5-CO-NH-NH, (Acetic hydrazide)
H - S - CH3 — CH5-CO-S-CH4 (Methylthioacetate)
H-O-C¢H, COOH (0) —» CH;-COOCgH, COOH

(o) Acetyl salicylic acid or Aspirin)
o]
|

H-OR — CH3;—-C-OR (Alkyl acetate)

11  WithAlkene:

[e) O
I Anhyd. [
CHg—C—Cl + CH, = CH, ———=— CH3—~C~CH, - CH, - Cl
AlCl3 (4-Chlorobutanone)
(e}
A Il
—— ” CH3-C-CH=_CH,
Methylvinylketone

I ll
ACETICANHYDRIDE §CH;- C- O- C- CHsj

@)
CH3—(|?|,—OH %M, CH,;-C-0-C-CH,
~OH
M ethod of preparation :

FromAcetyl Chloride: (Laboratory Method)
O

[ Il
CH3-C-Cl+H-0-C—-CHz—> CH3 —C -0 —C— CH3 +HCI

(@] 0 ﬁ

Il Il
CH; —C-Cl+Na-0-C~-CHz—> CH3 —C~0~C~ CHz +NaCl

FromAceticacid:
O O
Il I
CH;-C-OH + H- O- C- CH,
@) O
I I
% %5® CH;- C- O- C- CH3+H,0
By Passing Chlorinein amixtureof SCI, & Sodium acetate:
8CH,COONa+ SCl, +2Cl,
@] O
Il I
—> 4CH3 - C-0-C-CH3+6NaCl + Na,SO,
FromKetene:

H OH
I I
CH,-C=0_AP9% , cH,=C=0 (ketene) + H,O

600°C
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CHZ:C:O+Hfofﬁ:7CH3—> CH3-C-0-C-CHj
Il Il
(0] (0] O

Physical properties:
(i) Itisacolourlessliquid having pungest vinegar like odour.
(i) Boiling pointis138°C
(iii) Slowly solublein cold water, but readily solublein hot water
Chemical properties:

(0] 0]
Hydrolysis: CHgll:- O-”C- CHz+HOH 2, 2CH COOH
With Benzene[Friedel - Craft'sReaction] :
P 1
CgHsH+CHj,- C- O- C- CHy %%2”(3@ CeHs - C- CH3+CH - COOH
Acetophenone

With Acetaldehyde:

o] @)
l ll
CH;- C- O- C- CH,q +CH,-CHO — CH,CH(OCOCH,),
Ethyledene diacetate

With Dry HCI Gas:

O O o)
II Il I
CH;- C- O- C- CH; +HCl —» CH, - C-Cl + CH,COOH

Perkin'sReaction :
O @) O
Il I Il
CH; -C-0-C-CH3+CgH5 —CH
(@] (@)
Il l
———> CH3-C-0-C-CH=CHGCsH5
(Benzeldehyde)
CgHs—CH=CH-COOH + CH;COOH
(Cinnamic acid)
PV
Reduction: CH,-C-O-C- CH; + 8H
LiAlHg 2CH4;-CH,-OH + H,0O
With compounds havingreactive-H atom:
O O

I Il
CH,-C-0-C-CHz+H-Z
o)

||
——> CHy -C-Z +CHCOOH

Acetyl derivative
Products are similar asin case of Acetylchloride.

@)
I
ACETAMIDE [CH3—C—NH2
@) O
| |
CHy-C-0 —NH2 . cH,_C-NH,
~OH
M ethod of preparation :
1.  FromAcetychloroid:
@) @)
I I
CH3-C-Cl +2NH,— CH3-C-NH; +NH,Cl
2. FromAceticAcid:
<”3 o]
_co A I
CH3-C-OH +NH, _ A4 | CH3—C— NH, + H,0
3. Partial hydrolysisof Acetonitrile:
@)
Dil HCl Il
= Hg—C—NH
CHy-C=N+HOH — - > CH3—=C-NH;
4, By thermal decomposition of Ammonium acetate:
@) O
| |
CH3—-C-ONH, —2 5 CH3-C—NH,+H,0
Physical properties:
() Itisahygroscopic white crystalline solid.
(i) It hasfaintsmell inpure state, but aratelike smell inimpure
state.
(iii) It is soluble in water and alcohol, but springly soluble in
ether.
(iv) Meélting point 82°C and boiling point is 222°C.

Chemical properties:
Hydrolyss:

0]

I
CH3-C-NH; +H20+HC— CH5;-COOH +NH,Cl
Dehydration:
@)

I
3CH3~C~NHj +P,0y —*— 3CH,CN +2H,PO,

0]

I
CH3 —C—NH; +S0Cl, —*— CH4CN +S0, +2HCI

Reduction :
Reducing Agent : Methyl Catalyst + H,, Na+ Ethanol,
LiAIH,, NaBH,, etc.

@)
I
CH3 -C- NH2 +4H
——5 CH4CH,OH + NHg —> CHa— CH,, NH,, + H,0
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With NitrousAcid :
(0]

I

Amphor etic character :

Acetamides forms salts on reacting with strong bases as

well as strong acids. Therefore it behaves like aweak base

aswell asaweak acid. i.e. it showsamphoteric character.
() Weak acidicbehaviour :

0 @
I | © ®
2 CHz-C—-NH, +2Na—> 2CH,- C- NH Na+ H,

O (0]

|
CHy-C-NH, +NaNH,—  CHg-C-ONHNa+NH;

o)

CHg - g— NH,, + (CH,CO0),Hg
o)

——>CH, —cll— NH — Hg— OCOCH 3 + CH3COOH

Acitamidomercuriacetate
(i) Weak basichehaviour :

(@)
v i @0

I
CHz—~C—NHy +HCl ——» CHy-C- NHLCI

Hofmann Bromamide Reaction or Hypobromite Reaction :
0

I
(or NaOH)

CH, -

Slightly M echanism :
Sep-1: Bromination

CHy-C=0+ Br'-l__lé_r_:r__lﬂ - CH3—(_|‘,:O+KBr+HZO

I
‘N-H :Il\l -Br
I
H H
Acetobromamide

Sep-2: Dehydrobromination :
Rearrang ement

CHy-C=0+ KOH—— KBr+H,0—5%9__, CH,- N =C=0
:I\ll -Br
H .

Methylisocyanate
Sep-3: Hydrolyss:
CH4-N=C=0 + 2KOH——— CH;~NH, + K,CO4
Methylamine

Note : In the reaction decrease of one carbon atom takes
place. Therefore it can be used in descending down a
homologous seriesand it isal so called Hofmann degradation.

ETHYLACETATEANDACETICESTER

Il
CH5 - C—OC,Hsg

i i
CHy—C-OH —2%5 5 CH,-C-0C,Hs
M ethodsof preparation:
1. Byliquid phaseEsterification :

I
CH3—C—OH +HOC,Hg
o)

|
CH3 -C- OC2H5 + HZO
2. Byvapour phaseEgerification :
)
[ ThO, |
CH3—-C-0OH +HOC,Hg—==—> CH3-C-0OCyHs +H,0

5 300°
(vapour) (vapour)

Conc.HpSO4
—_—>

3. ByAcatylation of Ethanal :

o) o)
I idi [
CHy—C—-Cl +HOC,Hg —219% 5 CH, — C—OC,Hs + HCl
(IID @)
- |
©Hs C> O+HOCHs —AMd_, CH, - C—OC,Hs
CHS—ﬁ ZnClo
o
+CH,COOH
3
4. TischenkoReaction:
H
I
CH;-C=0+0=C-CH; —AORs , CH,-C-0-CH,-CH,
| Anhyd.AICl; ”
H o
Ethyl acetate
5. Ethylation of Silver halides:
o) @)

|I
CH; -C-OAg+1-CH; — 5 CH3—C-OCyHs+Agl ¥

6. Ethanolysisof Ethanenitrile:

O

I
CHy—C=N+C,H:OH +H,0 —» CH3—C—-0OC,Hs + NH3

7.  Byaddition of Aceticacid on Ethylene:

O O

I I
CH3~C-OH+CH,=CH, 285, CHz-C-0O-CH,-CHjy

v
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8.

By reaction of sodium Ethoxideon Acetyl chloride:

(@)
O

I
| _C-
CH3*C*C|+NaOC2H5 —>CH3 C OC2H5+NaCI

Physical properties:
(i) Colourless, sweet smelling stemvolatile, inflammableliquid.
(i) Very springly solubleinwater, but solublein organic solvents.
(iii) Boiling point 78°
Chemical properties
Hydrolysis

(0]

HZSO4 ~

CH, - C- OC,Hg + HOH ==—==> CHj;- COOH + C,H;OH

ﬁ )

I

CHy- C- OC,Hg + NaOH —> CHj,- C - ONa+ C,H;OH
Note : In case of caustic akalies hydrolysis is rapid and

complete.
Alkaline hydrolysis of esters called " Saponification”.

Reduction :
0

CHs - 1 OC,Hg + 4H %m; 2 CHZCH,0H
0

CH,— c”:_ OC,Hg +4H —NarCoHsOH | 9CH,CH,OH
(Bouveault-Blanc reduction)

Ammonolysis:

o] o]

[ |
CH;-C-0CyH5+H-NH, _A) CH3—C—NH, + C,H-OH

With Grignard’s Reagent :
O

I X
CH, - C- OC,Hg +R-MgX—> CH,-C-R+Mg <
OC,Hsg

Note: The product will betertiary alcohol when 2 mole of
Grignard’s reagent are taken.

With Hydrazine:
O )

I I
CHz—C—0OC,Hs +H—NH—NH, —3 CH;-C—NHNH, +C,HsOH

Acetyl hydrazine
With Hydroxyl Amine:

O
CH3—(! - OC,H;+H-NH-OH
o]
— CH3—é|: -NH-OH + C,H;OH
Acetyl hydraxomic acid

|
CH;-C-O H

9.

Q1

Q.2

Q3

Q4

Claisen Ester Condensation :

o] o)
l I

CH3—C — OC,Hg+H-CH, — C - OC,H;
o) o)

l Il
—C2M5ONa , o, C - CH, — C —OC,Hg+ C,HOH

Acetoaceticester

Pyrolysisor Ther mal decomposition :
o]

- oo I
> CHy—-C —OH +CH,=CH,

I
CH, - CH,

Acidolysis:
o]

|
CHj—C —OC,Hg + CgH,q— COOH

O @)

|
—CgHy;— C—OC,Hg+ CH;~C - OH

TRYITY
In the given reaction :

(i) NaCN/HCI
(ii) Ho0/H® /A

RSELF-2

Fenton
)

CH3CHO
reagent

(B)

(B) will be -

(A) Acetic acid (B) Oxdicacid

(© Pyruvicacid (D) Citricacid

Which of the following compounds gives carbondioxide

withNaHCO4 ?
(A) Acetic acid (B) Hexanal
(© Phenal (D) Acetylene
In the given reaction :
i) AQNO
CH4CH,, - COOH —>§'“)) ary7a— X1 [X] will be -
(A) Ethyl bromide (B) Propyl bromide
(© Propyl propanoate (D) All of these

Inthe reaction sequence: CH; — (le_ COOH—2 [Y]

OH
[Y]will be -
AON
(A) CH3—-CH-C=0 (B)CH,=CH-COOH
I
?H o-C
(© CH,-CH,-COOH (D) CHz-CH CH-CHg
Cc-0
Il
o)

v
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Q5

Q.6

Q.7

OH
COOH |
In the given reaction : —3 [X]
[X] will be -
cl OH
COOH
A) ®) COcCl
Cl
@)
N
-QC> g
I
@)

Which optically active compound on reductionwith LiAIH,
will give optically inactive compound?

(A) CH3—CH-COOH
(ljc:H3
(B) CH3 - CH, — CH— COOH
oH
© CH;-CH,- CH-COOH
CH,0H
(D) CH;- cl:H— CH, — COOH

OH
In the given reaction

I
CHa ~GH-C~CHy — CHy —SRC900H 1y
CHg
as main product [X] will be -

I
(A) CH3—CH, - C—O—ClH —CHy
CHs
1
B) CH3—C|2H ~C-0-CH,-CHj4
CHs
o]

(© CHg- L OC(CH3);
(D) (CH4),COOCH,

Q8

Q9

Q.10

Q.1

Q.12

Q.13

Q.14

Acidic anhydride and ammonia gives the product —

(A) CH;CONH, (B) CH;CONHCH,4

(© CHLCN (D) CH;COONH,

Two treatment of an open chain ester with LiAIH, followed
by acid hydrolysis produces —

(A) Two adehyde

(B) One carboxylic acid and one alcohol

(© Two acohols

(D) Two acids.

Which one of the following compounds gives carboxylic
acidwithHNO, ?

0]

I
(A) CgHs—C—Cl (B) CgHsCONH,

I |
(© CH3-C-0-C-CHjg (D) CH;COOC,H;

Carboxylic acid isformed by

(A) Hydrolysisof alkyl cyanide

(B) Reaction of Grignard salt with CO, followed by
hydrolysis.

(© Reaction of alkene with CO and H,0 in presence of

Co,(CO)g.
(D) All of these.
Cly/P NaCN HoO/H"
CH;—-COOH Teq A x B C
Product (C) is -
(A) Malonicacid (B) Succinic acid
(© Maeicacid (D) Oxadlicacid

Anester having formula C,HgO,, gives4 carbon containing
alcohol with excess of CH;— MgBI/H,0. Ester will be

o] o)
(A) CH3—(”3—OC2H5 (B) H—(||3—OC3H7

o) o)
© CH3—CH2—(”3—CH3 (D) CH3—yZ—CH2—CH3

CHO

Brp/KOH HNO»

A

|
CH3 — CH—CONH, A B

HA+ c Conc. NaOH

(A) CH,=CH-CHO
(©) CH,=CH-COONa

> D ; Product (D) is —

(B)CH,=CH-CH,-OH
(D) Mixture of (B) and (C)

ANSWERS
D © (2) (A) (3)(A)
@ © ) (B) ©) ()
(7 (A) (8) (A) 9 (©
(10) (B) (1) (O) (12) (A)
(13) (A) (14) (D)
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* Thefive classes of reactions of nucleophileswith carbonyl
groups. Reactions from each class can occur with
aldehydes, ketones and carboxylic acid derivaties.

(i) Addition of a heter oatom nucleophile
for example, hydrated formation

OH

90H
H20 //\
OH

(if) Substitution by a heter oatom nucleophile
for example, imineformation

)J\ H,NCH; /lNK

(iii) Addition of acarbon nucleophile
for example, cyanohydrin formation

4\

(iv) Substitution by acarbon nucleophile
for example, Wittig reaction

G’C_N
HZO

(v) Addition of theequivalent of ahydrideion
for example, reduction to an acohol

OH
)(J)\ s 2 J\

H
* Ketones and aldehyde react with phenylhydrazines,

hydroxylamine, and semicarbazide to form substitution

products.

@)
@ + 2,4-Dinitrophyenylhydrazine

— 2,4-Dinitrophyenylhydrazone (2,4-DNP)

o
g *+Hydroxylamine—> An oxime + H,O

(@]
\)]\ + Semicarbazide
H

—> A Semicarbazone + H,0O

* Order of reactivity of carbonyl compounds toward
nucleophiles.
O
R)kH ’21\ FHKSR P)J\OR
Aldehyde Ketone Thiol ester

&
<

Increasing reactivity

PN

Amide Carboxyl ate
anion

&
<

* Table: Syntheticutility of Grignard reactions

Reactants Product
R - MgX + Formadehyde | Primary acohol
R - MgX + Aldehyde Secondary alcohol
(R groups can be the
same or different)
R -MgX + Ketone Tertiary acohol

(R groups can be the
same or different)
Tertiary alcohol

(Two of the R groups
must be the same)

R— MgX + Ester

R-MgX + CO, Carboxylic acid
0 Primary alcohol
R-MgX + /\
R-MgX +H,0 Hydrocarbon
* Order of stahility of the various carboxylic acid derivatives.

Increasing order of resonance stablisation

O O O O O
R)K < /J\ = /K )K < R)k
Cl SR (@] R OR
o) 0 Q
<
< R)k < R)J\ R)KO@)
OH NH;

Increasing reactivity toward nucleophiles
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Chemical properties

HCN
Methods of preparation e S>C<(c)::
Ozonolysis
Alkenes NaHSO; R\C/ OH
. R~ \803Na
Alkynes Dil. H2$O4
HgS04 H®/H,0 Ry OH
R”~N0OH
I Hydrolysis
Gem-dihalides
H®/ROH Ry OR
R OR
Alcohols 30(55(:
H,N-Z R -
R-CH,-OH Pee (Ammonia = R~ C=N-2z
derivatives)
@ ) o
R—-CH-R H_/KoCro0; OH a H containing
| carbonyl compounds
OH give aldol reaction
Carbonyl compounds
R — COOH 30'\(;'0”C [Aldehydes, Ketones] & Aldehydes without
> o H give cannizaro
i<tillati reaction
(RCOO),Ca Dry digtillation
i COan;-Fngd > Alkane
Ecters Grignard reagent :
LiAIH
Grignard reagent I ® : Alcohol
Alkyl cyanide——19"¥A €9 H
PQ/BaSO, | Oxidation , s
RCOCI
~coq __SClHa | RMOX_  Alcohols
Hydrolysis
T;:cC?enko Ester
* ; _ R reaction
Reaction due to— OH group of carboxylic acid . Reaction due to carbosyl group (_COOH)
— s, chycoc + Hal + Poc Sodalime/A > CH,
Lb, CH-COCI + H-PO Kolbe's electrolysis
S()CIZ 3 S - > C2H6
——=——~r7—> CH3COCI + SO, + HCl Hesting Ca-Salt
CoHsOH » CH3;COCHj;
CH3COOC,Hs + H,0 L
Conc. H,S0, CH.COOH | LiAlH, or > CHo CH._OH
CH3 - COOH 3 " | F:%/%opper chromite =~ '3 =2
| NH3 R A - > C2H6
CH3COONH, 1.3 CHsCONH, 473K
P05, A —H2
[ 275" 5 (CH4C0),0 + H,0
| CHCOCl | (CH5C0),0 + HCl

==
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* Acyl halides

*

Comparison of Aldehydeand K etone

H20 CH3COOH + HCl SN. Reactions CH3CHO CH3CO CHg
Fumesin air 1. | With Fehling’s | gives ared does not react.
CH3COOC,Hs + HCI solution. precipitate
NH 2. | With Tollen’s | givessilver no silver mirror.
3 » CH3CONH, + NH,Cl reagent. mirror.
3. | Oxidation gives acetic acid | gives acetic acid
Ha, Pd-BaSO, CH3CHO + HCl with loss of one
CH2.Cd carbon atom.
(CHa)2 CH4COCH + CdCl, 4. | Reduction ethanol (primary | isopropyl alcohol
AICLLB withNaBH, | acohol) (secondary
3:benzene acohal)
+
CeHsCOCH; + HCI 5. | With NH4 simple addition | forms complex
. . product is ketonic amine.
* Acid anhydrides: (RCO),0 formed.
6. | lodoform formsiodoform | formsiodoform
H>0 2CHLCOOH reaction | and formic acid. | and acetic acid.
7. | Polymerisation | forms forms
paraldehyde condensation
CH3COOC,Hsg + CH3;COOH products,
8. | With Schiff’s | pink colour no pink colour in
CH3CONH, + CHzCOOH reagent. appearsin cold. | cold.
9. | Warmi ith i i .
CH3CONHC,Hs + CHACOOH " ;éﬂl ng wi % t;rsgwn resinons | no resinous mass
Al CgH5COCH3 + CH3COOH
3 * Comparison of Aliphaticaldehyde and Aromaticaldehyde
* Eger : RCOOR S.N. Reactions CH3CHO CGHSCHO
1. | Heating with givesared no reaction.
H,OM * Fehll_ng S precipitate
CH3COOH + C,H50H solution.
2. | Withammonia | formssimple forms complex
CH;COONa + C,H50H addition condensation
product. product.
CH3;CONH, + CoH50OH 3. | With caustic undergoes undergoes
soda Aldol Cannizzaro
CH3;COOCH3 + Co,HsOH condensation reaction.
4, | Withprimary | does not forms Schiff’s
CH3CH,OH amines form Schiff’s base.
(i) 2CH3MgBr , | Dbase
. T+ (CHg)3C-OH 5. | Withchlorine | doesnot forms benzoy
(i) H,OM -
form acetyl chloride.
. . . chloride
Acid amides 6. | Polymerisation | undergoes does not
polymerisation. | polymerise.
Na 7. | Electrophilic does not undergoes at
CH3CONHNa substitution. | undergo. the meta
H2SOy, H2O position.
> CH3COOH + (NH),S04 8. | with Schiff’s | gives pink gives pink
@ _1 NaOH reagent. colour incold. | colour.
CH3CONH;Cl ——— CH Na+ NH . . . S
! 3 CH3COONa 8 * CCl;— CHO does not give cannizaro reaction while it has
\_P20s, A CHACN + H.0 no a-H. It gives haloform reaction.
(NaNO,+HC) 3 2 * 2-Methylpentanal, Cyclohexanone, 1-Phenylpropanone,
2 CH3COOH + N2 + H20 Phenyl acetal dehyde . .
contains o-hydrogens hence, gives Aldol condensation.
CH3NH, + K,CO3 + KBr + H,0 Methanal, Benzaldehyde, 2, 2-Dimethylbutanal
(Hoffmann bromamide reaction) do not contain a-hydrogen can give Cannizzaro reaction.
205 |
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CHAPTER 11 : ALDEHYDES, KETONES & CARBOXYLIC ACID

EXERCISE-1 [LEVEL-1]

Choose onecorrect responsefor each question.

Q1

Q.2

Q3

Q4

Q.5

Q.6

Q.7

PART 1: NOMENCI ATURE AND
RUCTURE OFAL DEHYDESAND

KETONES
IUPAC name of CH;COCH,is
(A) Acetone (B) 2-propanone
(C) Dimethyl ketone (D) Propana
IUPAC name of CCI;,CHOis
(A) Chlord (B)Trichloro acetal dehyde
(© 1,1, 1-trichloroethana (D) 2, 2, 2-trichloroethanal
The location of substituent on the carbon atoms next to
the carbonyl group indicated as
(A) a (B) oo’
©p D)Bp’
Which of the foll owing names of the organic compounds
isnot correctly written?

CHO

(A) OCH,~ 4-Hydroxy-3-methoxybenzaldehyde

H

HQ CHO
U —5-Methylcyclohexanecarbaldehyde

CH,CHO

(B)

© —2-(2-Chlorophenyl)ethanal

O

(D)CH, =CH- (”:— CH = CH,— Penta-1, 4-dien-3-one
When the aldehyde group isattached to aring, the suffix
_____isadded after the full name of the cycloakane.
(A) aldehyde (B) carbaldehyde
(C) carboxyaldehyde (D) cycloaldehyde
Alkylphenyl ketones are named by adding the acyl
group as prefix to
(A) benzene (B) phenyl
(C) phenone (D) All of these
Which of the following carbonyl compounds is most
polar?

0] 0]

I [
(A) CoHs—C—CyHs (B) CH— C—CHgq
o) o]

© CH3—(|£—H (D) H-(”:-H

PART 2: PREPARATION OFALDEHYDES

Q8

Q.9

Q.10

Q.1

Q.12

Q.13

AND KETONES

CH,COCI —2 5 CHLCHO+HCl;
Pd/BaSO4

The abovereactioniscalled

(A) Reimer-Tiemannreaction

(B) Cannizzaroreaction

(© Rosenmund reaction

(D) Reformatsky reaction

Ethyne on reaction with water inthe presence of HgSO,,

and H,SO,, gives -

(A) Acetone

(C)Aceticacid

Choose the correct option —

(A) Side chain chlorination of toluene gives benzal
chloride, which on hydrolysis gives benzaldehyde.

(B) Addition of water to ethyne in the presence of
H,S0, and HgSO, gives acetaldehyde.

(© When benzeneistreated with carbon monoxide and
hydrogen chloride in the presence of anhydrous
aluminium chloride or cuprous chloride, it gives

(B) Acetaldehyde
(D) Ethyl alcohol

benzaldehyde.
(D) All of these
Benzaldehyde can be prepared from benzene by passing
vapoursof  and ___ initssolution in presence of

catalyst mixture of aluminium chloride and cuprous

chloride. The reaction is known as —

(A) HCl, SnCl 4, Rosenmund reduction

(B) CO, HCl, Gattermann-Koch reaction

(© CO,, H,S0,, Clemmensen reduction

(D) O, alcohol, Wolff-Kishner reduction

Which of the following reaction(s) is/are correct

regarding the preparation of ketone?

(A) Treatment of acyl chlorides with dialkyl cadmium
prepared by the reaction of cadmium chloride with
Grignard reagent, gives ketones.

(B) When benzene or substituted benzene is treated
with acid chloride in the presence of anhydrous
aluminium chloride, it gives the corresponding
ketone. This reaction is known as Friedel-Craft
acylation reaction.

(©) Treating anitrilewith Grignard reagent followed by
hydrolysis yields a ketone.

(D) All of the above.

o]

Il
Ketones (R-C-R’) can be obtained in one step by

(whereR and R' are alky! groups)

(A) hydrolysis of esters.

(B) oxidation of primary alcohoals.

(C) oxidation of secondary alcohols.

(D) reaction of alkyl halideswith alcohols.

[4
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Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

Q.21

Q.22

PART 3: PHYSI

Which of the starting material is used for the synthesis

of aldehyde by the ozonolysis?

(A) Alkane (B) Alkene

(C) Alkyne (D) All of these

Propanone can be prepared from ethyne by

(A) passing a mixture of ethyne and steam over a
catalyst, magnesiumat 420°C.

(B) passing a mixture of ethyne and ethanol over a
catalyst zinc chromite.

(© boiling ethyne with water and H,SO,,.

(D) treating ethyne with iodine and NaOH.

ALAND CHEMICAL
PROPERTIESOFAL DEHYDE

AND KETONES
Which of thefollowing will not give aldol condensation?
(A) Phenyl acetaldehyde (B) 2-Methylpentanal
(©) Benzaldehyde (D) 1-Phenylpropanone
Identify (X), (Y) and (Z) inthe givenreaction.

OH

X +Y —Z CHz— CH-CH, - CHO
3-Hydroxybutanal

(A) X-HCHO, Y-CH,CHO, Z-KOH

(B) X-CH4CHO, Y-CH,CHO, Z-NaOH

(©) X-CH4CH,OH, Y-HCHO, Z-H,S0,

(D) X-CH4CH,CHO, Y-HCHO, Z-Dry ether

Acetaldehyde when treated with dilute NaOH gives

(A) CHyCH,OH (B) CH,COOH

(€) CHs — CH—-CH, —CHO (D) CHy~CH,

OH
Which one of thefollowing reactionsisamethod for the
conversion of a ketone into a hydrocarbon
(A) Aldol condensation
(B) Reimer-Tiemann reaction
(C) Cannizzaroreaction
(D) Wolf-Kishner reduction
Identify the product Y in the sequence

Ether HoO/H ™'

CH3;CHO+ CH3Md
(A) CHZOH (B) CH5CH,0OH

(©) (CHy),CHOH (D) (CH4);CHOH

Which of the aldehyde is most reactive ?

(A) CgH5—-CHO (B)CH,CHO

(QHCHO (D) All theequally reactive
Which of the following gives aldol condensation
reaction

> X Y

o
I

(A) CgHsOH (B) CgHs - C—CgHs

o] O
Il

I
(C) CHaCH,—C—-CHz (D) (CH3)3C—C—CHg

Q.23

Q.24

Q.25

Q.26

Q.27

Q.28

Q.29

Q.30

If formaldehyde and KOH are heated, then we get

(A) Acetylene (B) Methane

(C) Methyl acohol (D) Ethyl formate
Benzaldehyde on reaction with acetophenone in the
presence of sodium hydroxide solution gives

(A) CgH5CH = CHCOCgHs (B) CgH5COCH ,CgHs
(C) CgH5CH = CHCgHs (D) CgH5CH(OH)COCgHS
Which of thefollowing compound will undergo self adol
condensation in the presence of cold dilute alkali?
(A)CH=C-CHO (B) CH,=CHCHO

(C) CgHsCHO (D) CH,CH,CHO
Arrange the following compounds in increasing order
of their reactivity in nucleophilic addition reactions.
Ethanal, Propanal, Propanone, Butanone

(A) Butanone < Propanone < Propanal < Ethanal

(B) Propanone < Butanone < Ethanal > Propanal

(C) Propana < Ethanal < Propanone < Butanone

(D) Ethanal < Propanal < Propanone < Butanone
Which of the following is the most reactive isomer?

|
(A) CH3CH,CH,CH, —C—H
o]

Il
(8) CH3CH,CH,—C—CHs

I
(© CHsCH,—C—CH,CH,
O

Il
(D) CHz-C- CIH ~CHs

CH,
The methanol, ethanal and propanone are miscible with
water because they form
(A) van der Waals’ forces with water.
(B) hydrogen bond with water.
(C) dipole-dipole bond with water.
(D) ion-dipole bond with water.
| dentify the examplein which nucleophilic addition and
nucleophilic addition elimination reaction both occur
respectively in the carbonyl compound.
(A) Reduction to alcohols
(B) Addition of sodium hydrogen sulphite
(C) Tollen’s test
(D) Reactionwith alcohols
The condensation product of benzal dehyde and acetone
is
(A) CgH;CH=C(CH,),
O

[
(B) C6H5CH2 - C— CH = CHZ
i
(©) CgH5-C-CH=CH-CHjy

I
(D) CgH5—CH=CH-C-CHj4

wrem
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Q.31 Which among the following is most reactive to give CH-ON
nucleophilic addition? L a &) fOOH
... ,CHO (B) CICH,CHO COONa COOH
(C)BrCH,CHO (D)ICH,CHO
Q.32 Which of the following compounds will undergo o |CH20H D |CH20H
Cannizzaro reaction? © COONa (©) CH,0H
(A) CH,CHO (B) CH5COCH; Q.39 Identify reactant (X) in the given reaction sequence.
(C) CgHsCHO (D) CgHgCH,CHO CHZCOCH,+ X — (CHZ)3C-OMg—Cl
Q.33 Addition of water to alkynes occursin acidic mediumin OH
the presence of Hg?" ions as a catalyst. Which of the H0 | (CHp),C-OH + Mg<
following products will be formed on addition of water cl
to but-1-yne under these conditions? (A) CH3MgCl (B) CH,COCI +Mg
(C)MgCl, (D) CH4CH,MgCl
(”) Q.40 The addition of HCN to carbonyl compounds is an
(A) CH3-CH,-CH,-C-H example of —
(A) nucleophilic (B) electrophilic
(I? (©) freeradica (D) electromeic
_ _C— NH,NH
(B) CH3—CH,—C-CHjy Q.41 >=o#202.>=N_NH2
ﬁ KOH/ethyleneglycol
(©) CHz-CH,-C-OH et >CH2+ N,
The above reaction is known as
I I (A) Wolff-Kishner reduction
(D) CH3-C-OH+H-C-H (B) Clemmensen's reduction
Q.34 Thereisalargedifferencein theboiling pointsof butanal (C) Both (A) and (B)
and butan-1-ol due to — (D) None of these _ _
(A) intermolecular hydrogen bonding in butan-1-ol. Q.42 In thefoIIOW| ng sequence of reaction, the final product
(B) intramolecular hydrogen bonding in butanal (2)is
(©) higher molecular mass of butan-1-ol B Hg?* CH3MgX (0]
(D) resonance shown by butanal. CH=CH H,SO, H,0 Y=z
Q.35 Arrange the following compounds in the increasing (A) ethanal (B) propan-2-ol
order of their boiling points. (C) propanone (D) propan-1-ol
(I) CH5CH,CH,CHO Q.43 CompoundsA & Cinthefollowing reaction are
(I) CH4CH,CH,CH,OH (i) CH MgBr
(1) HeC,0 — CHe CHiCHO—iro— (A)
(IV) CH4CH,CH,CH,CHj .
(A IV<I<il<Ill ®)IV<IlI<lI<I _Hi0p () VISOEN ()
O©Iv<ili<i<ll D) Iv<li<il<l A) identical B itional i
Q.36 Which of thefollowing statement(s) is/are correct about EC; ;uﬁr;t: onal isomers ED; 2(;?(:2 rilsolni(;n;ers
the aldol reaction? ) Q.44 In nucleophilic addition reactions, the reactivity of
(A) Aldehyde and ketones having at least one j- carbonyl compounds follows the order —
hydrogen. _ (A) HCHO >RCHO>ArCHO > R,CO>Ar,CO
(B) The reaction is (_:amed out in the presence of (B) HCHO>R,CO>Ar,CO>RCHO >ArCHO
concentrated alkali. (©) Ar,CO>R,CO>ArCHO>RCHO>HCHO
(© Theproduct formedis p-hydroxy a dehydes (aldol) (D) ArCHO>Ar,CO>RCHO > R,CO>HCHO
or -hydroxy ketone (ketol). Q.45 Which of the following does not undergo Cannizzaro’s
(D) All of the above reaction?
Q.37 Aldehydes that do not undergo aldol condensation are A) Ben.zal dehyde (B) 2-Methylpropandl
(1) propanal (2) trichloroethanal ©) p-Methoxvbenzaldehvde(D) 2. 2-Dimethvi al
(3) 2-phenylethanal (4) ethanal (© p-Methoxybenzeldehyde(D) 2.2-Dimethylpropan
(5) benzaldehyde PART 4: IDENTIFICATIONTEST FOR
(A)Senddony (B)2epdsony. AL DEHYDESAND KETONES
(€)1, 2and3only (D)2, 3andSonly Q.46 C,H-CHO and (CH,),CO can be distinguished by
CHO | on ) testing with
Q.38 | _N&OH _~ Theproduct (X) will be - (A) Phenyl hydrazine (B) Hydroxylamine

CHO

(C) Fehling solution (D) Sodium bisulphite

v
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Q.47

Q.48

Q.49

Q.50

Q.51

Q.52

Q.53

Q.54

Q.55

Q.56

Q.57

Dimethyl ketones are usually characterised through
(A) Tollen’s reagent (B) lodoform test

(C) Schiff’s test (D) Benedict’s reagent
Silver mirror is a test for —

(A) Aldehydes (B) Thio alcohols

(C) Amines (D) Ethers
Acetaldehyde and acetone can be distinguished by
(A) Molisch test (B) Bromoformtest

(C) Solubility inwater

Acetaldehyde cannot show

(A) lodoform test (B) Lucas test

(C) Benedict’s test (D) Tollen’s test

Select the reagent used in the haloform reaction.

(A) Sodium sulphate (B) Sodium carbonate

(C) Sodium hypohalite (D) Sodium hyposulphite

Thereagent with which both aldehyde and acetone react

easily is

(A) Fehling’s reagent (B) Grignard reagent

(C) Schiff’s reagent (D) Tollen’s reagent

Composition of Fehling solution A and Fehling solution

Bis

(A) an aqueous copper sulphate and alkaline sodium
potassium tartarate (Rochelle salt) respectively.

(B) an alkaline sodium potassium tartarate (Rochelle
salt) and agueous copper sulphate respectively.

(©) an agueous copper sulphate (Rochelle salt) and
acidic sodium potassium tartarate respectively.

(D) anacidic sodium potassium tartarate (Rochelle salt)
and aqueous copper sulphate respectively.

To differentiate between pentan-2-one and pentan-3-one

atestiscarried out. Which of the following isthe correct

answer?

(A) Pentan-2-onewill givesilver mirror test

(B) Pentan-2-onewill giveiodoform test.

(C) Pentan-3-onewill giveiodoformtest

(D) None of these

(D) Tollen’s test

PART 5: USESOFALDEHYDE
AND KETONES

Choose the correct statement —

(A) Acetaldehyde is used as a starting material in the
manufacture of acetic acid

(B) Benzaldehyde is used in perfumery and in dye
industries.

(© Both(A)and(B)

(D) None of these

Formalin is an agueous solution of

(A) Formic acid (B) Formaldehyde

(C) Huorescein (D) Furfuraldehyde

Choosethe INCORRECT statement —

(A) Acetone and ethyl methyl ketone are common
industrial solvents.

(B) Butyraldehyde, vanillin, acetophenone, camphor,
etc. are well known for their odours and flavours.

(© Both(A)and(B)

(D) None of these

Q.58

Q.59

Q.60

PART 6: NOMENCLATUREAND
RUCTURE OFCARBOXYLICACID

The name of the compound having the structure

- ,CH,COOH is -

(A) 3-chloropropanoic acid

(B)2-chloropropanoic acid

(C) 2-chloroethanoic acid

(D) Chlorosuccinic acid

IUPAC name of a-acetyl succinicacidis

(A) 2 (1-oxoethyl) butane-1, 4-dioic acid

(B) 3-(2-oxoethyl) butane-1, 4-dioic acid

(C) Hexane-1, 6-dioic acid

(D) Butan-1, 4-dicarboxylic acid

The correct structure representation of carboxylate ion

+ _

O O
7 &
(A) R-c - B)R-C{ o
o oF

© R-c{H+ D)R-cf j+
Q.61 Which of the following IUPAC names is not correctly

matched?

CH,

Q.62

COOH
(A)

3-Cyclopentylpropanoic acid
(B) (CHg),C=CHCOOH : 3-Methylbut-2-enoic acid
(© PhCH,CH,COOH: 3-Phenylpropancic acid
NO,
COOH
(D)
O,N NO;

2,4, 6-Trinitrobenzoic acid

PART 7: PREPARATION OF

CARBOXYLICACIDS
o-Hydroxypropanoic acid can be prepared from ethanal
by following the steps given in the sequence.

(A) Treat with HCN followed by acidic hydrolysis.

(B) Treat withNaHSO, followed by reaction with
Na,COs.

(©) Treat with H,SO, followed by hydrolysis.

(D) Treat with K,Cr,O in presence of sulphuric acid.

Q.63 Which of the following on hydrolysis forms acetic acid

(A) CH,CN
(C) C,H:OH

(B) CHLOH
(D) C,HsNH,

Q.64 When benzyl alcohol is oxidised with KMnO, the

product obtained is —
(A) Benzaldehyde
(C) CO,andH,0

(B) Benzoic ecid
(D) None of these

e
I 209




N

OAL

QUESTION BANK STUDY MATERIAL : CHEMISTRY
MgBr Q.73 Higher carboxylic acids areinsoluble in water dueto
(A) increased hydrophobic interaction of the
Q.65 _ 0% p hydrocarbon part.
(i)H20 (B) decreased hydrophobic interaction of the

Q.66

Q.67

Q.68

Q.69

Q.70

Q.71

Q.72

In the reaction, product P is —

CHO COOH
) @ G)
OH
(@]
Il
© (D) CgHg - C-CgHs
Acetic acid will be obtained on oxidation of —
(A) Ethanol (B) Propanal
(C) Methanal (D) Glyoxa

An organic compound (X) with molecular formula
CgH 1O gives positive 2,4-DNP and Tollens tests. It
undergoes Cannizzaro reaction and on vigorous
oxidation it gives 1,4-benzenedi-carboxylic acid.
Compound (X) is

(A) benzaldehyde

(C) p-ethylbenzaldehyde

(B)o-methylbenzaldehyde
(D) 2,2-dimethylhexanal

Theend product (Z) inthe given sequence of reactionis
HCl (i) KCN
ZnCl, (i) H*
(A) CH4CH=CHCH,COOH
(B) CH,CH,CH,COOH
(©) CH,CH=CHCOOH
(D) CHLCH(CI)CH,COOH

PART 8: PHYSICAL AND CHEMICAL

PROPERTIESOFCARBOXYLICACIDS
Carboxylic acidsdimerisedueto
(A) high molecular weight
(B) coordinate bonding
(C) intermolecular hydrogen bonding
(D) covalent bonding.
Which of the following compounds will react with
NaHCO; solutionto give sodium salt and carbon dioxide
(A) Acetic acid (B) n-hexanol
(C) Phenol (D) Both (A) and (C)

A carboxylic acid is converted into its anhydride using
(A) Thionyl chloride (B) Sulphur chloride
(C) sulphuric acid (D)Phosphorus pentoxide

Consider the acidity of the carboxylic acids:

(8 PhCOOH (b) 0—-NO,CgH,COCH
(c) p—NO,CgH,COOH (d) m-NO,CgH,COOH
Which of the following order is correct ?
(A)a>b>c>d (B)b>d>c>a
(C)b>d>a>c (D)b>c>d>a

Q.74

Q.75

Q.76

Q.77

Q.78

hydrocarbon part.
(© Both(A)and(B)
(D) None of the above
Acetic acid can be halogenated in presence of
phosphorus and chlorine. Formic acid cannot be
hal ogenated with same way because of
(A) presenceof a-H atominformic acid
(B) presenceof a- H atomin acetic acid
(©) absenceof a-H atomin CH;COOH
(D) higher acidic strength of acetic acid than formic acid.
Which of the following orders is not correct for the
decreasing order of acidic character?
(A) CH4CH,CH(CI)COOH > CH4CH(CI)CH,COCH
> CH,(Cl)CH,CH,COOH > CH,CH,CH,COOH
(B) 1CH,COOH>BrCH,COOH>CICH,COCH
>FCH,COOH
(© CCI;CO0H >CHCI,COOH >CH,CICOCH
>CH;COOH
(D) HCOOH > CH,COCH > C,H;COOH
>(CH;),CHCOCH
In a set of the given reactions, acetic acid yielded a
product C.

CeH
CH,COOH +PCl > A——21&—> B

anh. AICI5
% C. Product C would be
(A) CH5CH(OH)C,Hg (B) CH5COCgH;
C2H5

(©) CH,CH(OH)CgH5 (D) CHz—C(OH)CgH5

Direct attachment of groups such as pheny! or vinyl to

the carboxylic acid, increases the acidity of

corresponding carboxylic acid because

(A) of greater electronegativity of sp hybridised carbon
to which carboxyl carbon attached.

(B) of greater electronegativity of sp? hybridised carbon
to which carboxyl carbon is attached

(©) of ionselectronegativity of sp hybridised carbon to
which carboxyl carbon is attached.

(D) None of the above

— OH group present in alcohols is neutral while it is

acidic in carboxylic acid because —

(A) in carboxylic acid — OH group is attached to electron
withdrawing carbonyl group.

(B) in alcohols — OH group is attached to alkyl group
which is electron withdrawing.

(©) carboxylic group is an electron releasing group.

(D) acoholic group is an electron withdrawing group.

=
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Q.79 Acetyl chloride is reduced with LiAlH, the product Q.82 Which one of the following acid is present in lemon?
formedis (A) Acetic acid (B) Tartaricacid
(A) Methyl alcohol (B) Ethyl alcohol (C) Citricacid (D) Oxdicacid
(C) Acetaldehyde (D) Acetone Q.83 Vinegar obtained from sugarcane has
Q.80 Acetamide reacts with P,Og (phosphorus pentaoxide) (A) CH,COOH (B)HCOOCH
to give (C) CgH5COOH (D) CH,CH,COOH
(A) Methyl cyanide (B) Methyl cyanate Q.84 Which of the following acid is used in rubber, textile,
(C) Ethyl cyanide (D) Ethyl isocyanate dyeing, leather & electroplating industries?
Q.81 Which of the reagent(s) is/are used for the conversion (A) Hexanedioic acid (B) Ethanoic acid
of ethanoic acid to ethanoic anhydride? (C) Methanoic acid (D) Sodium benzoate
(A) SOCl,, A (B) PCl5,A
(C) P,Og, A (D) All of the above

EXERCISE-2 [LEVEL-2]

Choose onecorrect responsefor each question.

Q.1 Compound which gives acetone on ozonolysis (|:H3 |CH3
(A) CH3—CH=CH-CH3 (B) (CH3),C=C(CH3), (A) HsC - C- cl— CHz (B) CHj- (”;_ o- (”;_ CH3
(© CgHs5CH=CH, (D) CH3CH = CH» (I)H OH @) o)
Q.2 From which of the following tertiary butyl alcohol is
obtained by the action of methyl magnesium iodide © cH;- ?H_ (|3H‘ CHz (D) Noneof these
(A)HCHO (B)CH,CHO OH OH
(€) CH3COCH; ) (D) CO, o Q.9 Thereaction of an aldehyde with hydroxylamine givesa
Q.3 Methyl ethyl ketone is prepared by the oxidation of product which is called
(A) 2-propanol (B) 1-butanol (A) Aminohydroxide (B) Hydrazone
(C) 2-butanol (D) t-butyl acohol (C) Semicarbazone (D) Oxime
Q4  Ketonesare prepared by _ _ Q.10 Which of the following products is obtained by the
(A) Clemmensen’s reduction (B) Cannizzaro reaction oxidation of propionaldehyde
(C) Rosenmund’s reduction (D) Oppenaur’s oxidation (A) Acetic acid
Q-5  Acetophenone can be prepared by (B) Formic acid and acetic acid
(1) Oxidation of 1-phenylethanol. (C) Propanoic acid
(20 Reaction of benzalthanol with methyl magnesium (D) n-propy! acohol
bromide. _ _ Q.11 Pyrolysisof acetone givesCH, = C=Ocalled
(3) Friedel Craft’s reaction of benzene with acetyl (A) Methylene oxide (B) Ketene
chioride. _ (C) Methyl carbon monoxide (D) Methone
(4) Distillation of calcium benzoate. Q.12 Schiff’s reagent gives pink colour with
Correct statements are — (A) Aldehydes (B) Ethers
(A) Land2 (B)1and4 (C) Ketones (D) Carboxylicacid
(C)1land3 (D)3and4 Q.13 Whenformic acid reactswith PClg it forms
Q.6 Whichoneof thefollowing pairsisnot correctly matched (A) Formyl chloride (B) Acetyl chloride
_ Clemenson's reduction (C) Methyl chloride (D) Propionyl chloride
(A)>C=0 > CHo Q.14 Reaction of acetaldehyde with HCN followed by
(B)>C=0 Wolf -Kishner reduction  _ ~1~y hydrolysis gives a compound which shows —
‘ _ (A) Optical isomerism (B) Geometrica isomerism
( C) _cocl Rosenmund's reduction CHO (C) Metamerism (D) Tautomerism
(D) _c= N Sephenreduction , 4 Q.15 CH3—CH2—CECHH—RO> Butanone, Ris
L 2
Q.7 CH3CH = CHCHO isoxidised to (A) Hg** (B)KMnO,
CH3CH = CHCOOH using — (C)KCIOg (D) K,Cr,0,
(A)AlkdineKMnO, (B) Seleniumdioxide Q.16 Acetophenone is prepared by the reaction of which of
(C) Ammoniacal AgNO, (D) All of these the following in the presence of AICl; catalyst
Ma/H (A) Phenol and acetic acid
Q8 2CH3- C”3— CH3 % Product, (B) Benzene and acetone
o) . (C) Benzene and acetyl chloride
product in the reaction is (D) Phenol and acetone
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Q.17 Acetaldehyde and acetone differ in their reaction with — H
(A) Sodium bisulphite (B) Ammonia ) CH5(00CEH,) ® ‘C 3
(C) Phosphorus pentachloride (D) Phenyl hydrazine CH,(OOCH3) CH,—(O0OC-CH3)
Q.18 A mixtureof benzal dehyde and formal dehyde on heating
with aqueous NaOH solution gives CH3
(A) Benzyl alcohol and sodium formate © éH 00C—CH (D) None of these
(B) Sodium benzoate and methyl alcohol _ ( _ 32 _ _ _
(C) Sodium benzoate and sodium formate Q.30 X isheated with sodalime and gives ethane. X is
(D) Benzyl alcohol and methyl alcohol (A) Ethanoicacid (B) Methanoicacid
Q.19 Whichgiveslactic acid on hydrolysisafter reacting with (C) Propanoicacid (D) Either (A) or (C)
HCN Q.31 Which of thefollowing is an amphoteric acid
(A) HCHO (B) CH,CHO (A) Glycine _ (B) Sf_;iif:ylic_ acid
(C) CgHsCHO (D) CH,COCH,4 (C) Benzoicacid _ (I_D) Citricacid _
Q.20 When CHCOCH; reactswith Cl, and NaOH, whichof ~ Q-32  Acetaldehyde reacts with Cl, (in excess) to give
the following is formed — (A) Chloral (B) Chloroform
(A) CHCI () CCl (C)Aceticacid (D) Trichloroacetic acid
©) CCI2H32 (D) CH;CI Q.33 Toluene is converted to on treating with chromic
Q.21 Benzaldehyde and acetaldehyde can be differentiated oxidein acetic anhydride with agueous acid.
by (A) Benzyl diacetate (B) Benzylideneacetate
(A)HCN (B)NH,OH (C) Benzylacetate (D) Benzaldehyde
; i . ill in the reagents for the given conversion:
(C) Hydrazine (D) NaOH solution Q.34 Fill inthe reagents for the gi i
Q.22 Which is not true about acetophenone cHycocl —*) s cHcHo —Y)
(A) Reactstoform 2, 4-dinitorphenyl hydrazine.
(B) Reacts with Tollen’s reagent to form silver mirror. OH 2)
(C) Reactswith1,/NaOH to formiodoform. CHz—CH-CH,CHO — CH3CH=CHCHO
(D) On oxidation with akaline KMnO, followed by (A) X-Pd/BaSO,,, Y-dil. NaOH, Z-Heet
hydrolysis gives benzoic acid. (®) X-NaOH Yfll,-|ydro.lysi s Z-heet
Q.23 Among the given compounds, the most susceptible to © X- 2/NadH Y-LIAIH.. Z-H.O"
nucleophilic attack at the carbonyl group is D) X-Cro.. Y-Warm. Z. éo 3
(A) MeCOCl (B)MeCHO (D) X-CrOg, Y-Warm, Z-CO, _
. ehydes other than formaldehyde react wi
) MeCOOM D) MeCOOCOM Q.35 Aldehyd ther than f Idehyd t with
024 '(I'h)e vapour ofeacarboxylic aéid)HA when p € over Grignard’s reagent to give addition products which on
' : . ; hydrolysis give —
MnO,, at 573 K yields propanone. The acid HA is :
A) I\/%ethanoic a)\gi d Prop ®) Ethanoilcaci d ' (A) te_rtlary alcohols (B) secondar_y al<_:0hols
(C) Propanoic acid (D) Butanoic acid (C) primary alcohols (D) carboxylic acids.
. Q.36 The final product (Y) in the following sequence of
Q.25 When CHscO_OH reactswith CH; — Mg - X _ chemical reactionis
(A) CH,COX isformed (B)Hydrocarbonisformed
(C) Acetoneisformed (D) Alcohal isformed CH;OH 3(%3 X NaoH v +CH,0H
Q.26 Which classof compounds shows H-bonding even more (A) an alkene
than in alcohols o (B) acarboxylic acid
(A) Phenols (B) Carboxylicacids (C) an dehyde
(C) Ethers (D) Aldenydes (D) sodium salt of carboxylic acid.
Q.27 2CH,COOH _MnO A, product ‘A’ in the reaction is Q.37 Fewsmplechemical testsare given below to differentiate
300°C between the pairs of compounds. Which of thefollowing
(A) CH4CH,CHO (B) CHz—CH,—OH testsis not correct for differentie_\tion? _
C) CH.COCH D A~ (A) Propanal and propanone — Silver mirror test
@ CH 3 (D) cHa (||: © % CHs (B) Acetophenone and benzophenone
o) O — lodoform test
Q.28 RCOOH ontreatment with PCl5 and KCN, is subjected (O Ethanal and propanal — Fehling'’s test
to hydrolysis followed by Clemmensen’s reduction, the (D) Benzoic acid and ethyl benzoate
product obtained is - — Sodium bicarbonate test
(A)RCH,-COCI (B) RCH,—COOH Q.38 Which of the following compounds does not react with
(C©)RCOCN (D)RCN NaHSO;?
Q.29 CH4;COOH isreacted with CH= CH in presence of Hg"™* (A)HCHO (B) C4HsCOCH,
the product is (C) CH5COCH,4 (D) CHsCHO

=
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Q.39 Which of the following does not answer iodoform test? (A) CH,=CH-CH,-OH (B) CH;COCH4
(A) n-Butyl alcohol (B) sec-Butyl alcohol (C) CH5CH,CHO (D) CHy,=CH-0CHj,4
C) Acetophenone (D) Acetaldehyde Q.47 Which of the following statements is correct regardin
( p y g egarding
Q.40 Study the following sequence of reactions and identify formicacid?
the product (Y). (A) It isareducing agent.
dil. NaOH HCN (B) It isaweaker acid than acetic acid.
CH3CHO+HCHO ~ ey HLO" Y (C) Itisan oxidising agent.
(D) When its calcium salt is heated, it forms acetone.
Q.48 Which of the following statements is not correct?
CN
(A) Aldehydes and ketones are functional isomers.
I
(A) CH,=CH- |CH— COOH (B) CH3- cl:— COOH (B) Formaldehyde reacts with ammonia to form
hexamethylenetetramine.
OH
OH (© LiAlH, converts ketones into sec-alcohals.
(©) CHsCH, (I:H_ COCH (D) CHp =CH - C|:H_ COCH (D) Ethanal and propanal give positive iodoform test.
OH CN Q.49 Which of the following statements is incorrect?
Q.41 Propanal ontreatment with dilute sodium hydroxidegives (A) FeCl; isused in the detection of phenols.
(A) CH4CH,CH,CH,CH,CHO (B) Fehling solutionisused in the detection of glucose.
(B) CH4CH,CH(OH)CH,CH,CHO (© Tollens’ reagent is used in the detection of
(©) CH4CH,CH(OH)CH(CHZ)CHO unsaturation.
(D) CH4CH,COOH (D) NaHSO; is used in the detection of carbonyl
Q.42 Which of the following compounds is most reactive compounds.
towards nuc|eophi|ic addition reactions? Q.50 What is the prOdUCt formed when ketones react with
ethylene glycol in the presence of dry HCI gas?
7 ? (A) Ethyleneglycol ketal
(A) CHz-C-H (B) CH3-C-CH; (B) Ethyleneglycol hemiketal.
o o (© Cyar]ohy_dri n.
I I (D) Oxdicacid.
© @—C -H (D) @C —~CHs Q.51 What are the correct steps to convert acetaldehyde to
. . . . acetone?
Q.43 ldentify (X), (Y) and (Z) inthegiven reaction. (A) CHaMgBr, H,0, Oxidation
I,+NaOH Ag (B) Oxidation, Ca(OH),, Heat
CHiCOCH; — > X — (C) Reduction, KCN, Hydrolysis
(D) Oxidation, C,H-ONa, Heat
H2S04/H9SO4 | 7 52 Aldehydes and ketones
Heat (A) areinsolubleinorganic solventslike benzene, ether,
(A) X=CHI3,Y =CH3CHO, Z=HCHO methanal, chloroform etc
(B) X=CHI3,Y =CH;0H,Z=CH;CHO (B) solubility increasesrapidly onincreasing thelength
(© X=CHIl3, Y =CH=CH,Z=CH3;CHO of the alkyl chain.
(D) X'=CH3COCl3, Y = CH,=CH,, (C) areusedintheblending of perfumesand flavouring
Q.44 Inthefollowing reaction, product (P) is (D) All of the above
0 Q.53 Which of thefollowing group(s) isareidentified by the
R-C-Cl— M2 ,p haloform reaction?
Pd/BaSO, (A) CH,CO group (B) CH,CH(OH) group
3 3
(A)RCHO (B) RCH3 (©) CHa- O group (D) Both (A) and (B)
(C)RCOOH ) (D) RCH,OH . Q.54 The reagent which does not react with both, acetone
Q.45 A compound (X) having molecular formula C4,HgO, is and benzaldehyde is
hydrolysed by water in presence of an acid to give a (A) sodium hydrogensulphite (B) pheny! hydrazine
cqrboxyl icaci d .(Y)_and an alcohol (Z). (Z) on oxidation (C) Fehling's solution (D) Grignard reagent
with chromic acid gives(Y). (X), (Y) and (Z) are Q.55 The oxidation of toluene to benzaldehyde by chromyl
(A) X-CH3COOCH, Y-CHZCOOH, Z-CH,0H chloride is called —
(©) X-C;HgCOOCHs, Y-C,H5COOH, Z-C,H;0H (B) Riemer-Tiemann reaction
Q.46 Anorganic compound of molecular formulaC;HgOdid

not give a silver mirror with Tollens’ reagent but give an
oxime with hydroxylamine. It may be —

(D) Cannizzaro’s reaction.
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Q.56 Which of thefollowing compoundswill giveacoloured Q.59 Find the product of the given reaction.

Q.57

Q.58

NHNH,
crystalline compound with @ NG,
O,N
(A) CH,COCI (B) CHaCOOC,H;
(C) CH4COCH;4 (D) CH,CONH,

Which of the following compounds will give butanone
on oxidation with alkaline KMnQO, solution?

(A) Butan-1-ol (B) Butan-2-ol

(C) Both of these (D) None of these

I dentify the products (X) and (Y) in the given reaction:

¢

(A) X =Acetophenone, Y = m-Nitroacetophenone

(B) X =Toluene, Y = m-Nitroacetoluene

(©) X =Acetophenone, Y=0 and p-Dinitroacetophenone
(D) X =Benzadehyde, Y = m-Nitrobenzal dehyde

(CH4C0),0
AlCI,

Conc. HNO3

Y
Conc. H,SO,

o
I

C +
@ ~CHs + CHZCH NH, ——
CH,CH,CH,CH,
oy

HsC

C NCH,CHs T =N-CH,0H
© @ @O

(A)

EXERCISE - 3(NUMERICAL VALUE BASED QUESTIONYS)

NOTE: Theanswer toeach questionisaNUMERICALVALUE. Q.4 The total number of carboxylic acid groups in the

Q.1

Q.2

Q.3

In the scheme given below, the total number of intramo-
lecular aldol condensation productsformed from'Y'is:

)

Amongst the following, the total number of compounds
solublein aqueous NaOH is:

1.03
2.7n, HZO

1. NaOH (ag)
2. Hest

H1C CH
: N ° COOH  OCH,CHs
OH NO
H3C CH3
H,CHs COOH
CHZCH3

&

The number of aldol reactlon(s) that occursinthegiven
transformation is

OH ’_ OH
CHACHO+4HCHO _ Coeaneor , |
o |

OH

Q5

Q6

Q.7

Q8

Q 0
. 1.H30%, A
product Pis: 0—> 03 P
3.H202
o e}

Consider all possible isomeric ketones, including
stereoisomers of MW = 100. All these isomers are
independently reacted with NaBH,. (NOTE :
stereoisomers are also reacted separately). The total
number of ketones that give aracemic product(s) isare

PhCOEt+Mg __Ether

The number of stereoisomers shown by the product of
the following reaction would be —

?

D
Me+ CH,CH,CHO I1-KOH, broducts
H

(R) 4-Deutero Pentanal
How many aldol product are formed —
CH3COCI ©

O3
Zn
excess

Molecular weight changed from (R) to (S).

Conc. NaOH

(P Q)

LiAlH,

—(R)

=
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Q.1

Q.2

Q.3

Q4

Q5

Q.6

Q7

Q8

End product of the following reaction is -[AlEEE-2002]

Cl i
CH3CH ZCOOH 2 Alcoholic KOH
red P

(A) CH3?HCOOH (B) (IIH20HZCOOH
OH OH
(C) CH,=CHCOCH (D) ?I—lz—(le—(DOH
a
Picric acid is — [AIEEE-2002]
COOH COOH
(A) (B)
NO, H
OH
NQ OH COOH
© @ (D)
,\"OZ “NH,

In the anion HCOO™ the two carbon-oxygen bonds are
found to be of equal length. What is the reason for it
[AIEEE-2003]
(A) The anion HCOO™ has two resonating structures.
(B) The anion is obtained by removal of a proton from
the acid molecule.
(C) Electronic orbitals of carbon atom are hybridised.
(D) The C = O bond is weaker than the C — O bond.
When CH, = CHCOOH is reduced with LiAlH,, the

compound obtained is : [AIEEE-2003]

(A) CH;CH,CH,OH (B) CH,CH,CHO

(C) CH4CH,COCH (D) CH,=CHCH,OH

The general formulaCH,, O, could befor open chain:
[AIEEE-2003]

(A) Dials (B) Dialdehydes

(C) Diketones (D) Carboxylicacid

O

0

Rate of thereaction : R—C</Z +Nu > R—C</N +7Z"
u

isfastest when Z is: [AIEEE-2004]
(A) OCOCH,4 (B)NH,
(C) OC,Hg (D)

Consder theacidity of the carboxylic acids[Al EEE-2004]

(1) PhCOOH (2) 0-NO,C(H,COOH
(3) p-NO,C(H,COOH (4) m-NO,C¢H,COOH
Which of thefollowing order iscorrect ? [AIEEE-2004]
(A)2>3>4>1 (B)2>4>3>1
(©)2>4>1>3 (D)1>2>3>4

On mixing ethyl acetate with aqueous sodium chloride,
the composition of theresultant solutionis[AIEEE-2004]
(A) CH4Cl + C,H;COONa

(B) CH;COONa+ C,H;0H

(C) CH4COCI + C,H;OH + NaOH

(D) CH;COOC,H; + NaCl

Q.9

Q.10

Q.1

Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

Which one of the following is reduced with zinc and
hydrochloric acid to give the corresponding

hydrocarbon [AIEEE-2004]
(A) Butan-2-one (B) Aceticacid
(C) Acetamide (D) Ethyl acetate

Which one of the following is reduced with zinc and
hydrochloric acid to give the corresponding

hydrocarbon [AIEEE-2004]
(A) Ethyl acetate (B) Aceticacid

(C) Acetamide (D) Butan-2-one

Which one of the following does not have sp?
hybridized carbon ? [AIEEE-2004]
(A) Acetone (B) Aceticacid

(C) Acetonitrile (D) Acetamide

Consider the acidity of the carboxylic acids:
[AIEEE-2004]
(a) PhCOOH (b) 0—NO,CgzH,COOH
(¢) p—NO,C¢H,COOH (d) m-NO,CgH,COOH
Which of the following order is correct ?
(A)a>b>c>d (B)b>d>c>a
(C)b>d>a>c (D)b>c>d>a
Which one of the following undergoes reaction with
50% sodium hydroxide solution to give the

corresponding alcohol and acid ? [AIEEE-2004]
(A) Phenol (B) Benzaldehyde

(C) Butanal (D) Benzoicacid

The best reagent to convert pent-3-en-2-ol into pent-3-
in-2-oneis- [AIEEE-2005]
(A) Acidicdichromate

(B) Acidic permanganate

(C) Pyridinium chloro—chromate

(D) Chromic anhydridein glacial acetic acid

The increasing order of the rate of HCN addition to

compounds A-D is - [AIEEE 2006]
(@HCHO (b) CH,COCH,

(c) PhCOCH, (d) PhCOCHj4
(A)d<b<c<a (B)d<c<b<a
(C)c<d<b<a (D)a<b<c<d

The compound formed as a result of oxidation of ethyl
benzene by KMnOy, is — [AIEEE-2007]
(A) benzophenone (B) acetophenone
(C) benzoic acid (D) benzyl alcohol
The compound formed as a result of oxidation of ethyl
benzene by KMnOy, is — [AIEEE-2007]
(A) benzophenone (B) acetophenone
(C) benzoic acid (D) benzyl alcohol
Which of the following on heating with agueous KOH,

produces acetaldehyde ? [AIEEE 2009]
(A) CH;COCI (B) CH4,CH,CI
(C)CH,CICH.CI (D) CH4CHCI,

A liquid was mixed with ethanol and a drop of
concentrated H,SO, was added. A compound with a
fruity smell wasformed. Theliquidwas: [AIEEE-2009]
(A) CH;OH (BYHCHO

(C) CH,COCH, (D) CH,COCH

[4




SOAL

QUESTION BANK STUDY MATERIAL : CHEMISTRY
Q.20 InCannizzaroresaction given below Q.28 Major product obtained in the reaction
:0H® o )
2PhCHO—="— PhCH,OH + PhcO$ the slowest }
_ 2N 2 DIBALH [JEE MAIN 2017]
step is — [AIEEE-2009]
(A) the deprotonation of PhCH,OH. COOH

Q.21

Q.22

Q.23

Q.24

Q.25

Q.26

Q.27

(B) the attack of : OH® at the carboxyl group.

(C) the transfer of hydride of the carbony! group.

(D) the abstraction of proton fromthe carboxylic group.

Ozonolysisof an organic compound givesformaldehyde

as one of the products. This confirms the presence of —

(A) two ethylenic double bonds [AIEEE-2011]

(B) avinyl group

(C) anisopropyl group

(D) an acetylenic triple bond

Sodiumethoxide hasreactedwith ethanoy! chloride. The

compound that is produced in the above reaction is :
[AIEEE-2011]

(A) Diethyl ether (B) 2-Butanone

(C) Ethyl chloride (D) Ethyl ethanoate

Silver Mirror test isgiven by which one of thefollowing

compounds ? [AIEEE-2011]
(A)Acetaldehyde (B)Acetone
(C) Formaldehyde (D) Benzophenone

An organic compound A upon reacting with NH gives
B. On heating B gives C. C in presence of KOH reacts
with Br, to given CH,CH,NH,,. Ais—[JEE MAIN 2013]

(A) CH,COOH (B) CH5CH,CH,COOH
(C) cH; - CH - COOH (D) CH4CH,COOH
In the reaction,
CH4COOH LiAlH4 A PCI3 B Alc. KOH C
the product C is — [JEEMAIN 2014]
(A) Ethylene (B) Acetyl chloride
(C) Acetaldehyde (D) Acetylene
In the following sequence of reactions :

KMnOy4 SOClo Ho/Pd
Toluene A B—pas0; > €

the product C is —
(A) CcCsCH4 (B) C4CsCH,OH

(© CCCHO (D) C4C5CO0H

Which compound would give 5-keto-2-methyl hexanal
upon ozonolysis? [JEEMAIN 2015]

[JEE MAIN 2015]

CH3

ue,

CHj
oy

CH3

oS

CH3

CH3
0

Q.29

Q.30

Q.31

OH
(A) @:H:CHO (B) @/\CHO
COOH
OH
CHO

The correct sequence of reagents for the following
conversion will be

Q HO<__-CHs
D
@ Qj [JEE MAIN 2017]
HO——CHj3;
CHO

CH3
(A) [Ag(NH),] *OH~, CH;MgBr, H*/CH,OH
(B) [Ag(NH),]"OH~, H*/CH,0H , CH;MgBr
(© CH;MgBr, H*/CH50H ,[Ag(NH,),] "OH~
(D) CHzMgBr, [Ag(NH,),]"OH~, H*/CH,OH
The correct decreasing order for acid strength is:
[JEE M AIN 2019 (Jan)]
(A) NO,CH,COOH >NCCH,COOH
>FCH,COOH > CICH,COCH
(B) FCH,COOH >NCCH,COOH
>NO,CHCOOH > CICH,COOH
(© NO,CH,COOH >FCH,COOH
>CNCH,COOH > CICH,COCH
(D) CNCH,COOH >0O,NCH,COOH
>FCH,COOH > CICH,COCH
Themajor product formed in the following reactioniis:

Oy CHa
o AN
e N

(A)H3NK©(B)©)K/}\©
(C)ch/\) K@ (D) H Kﬂ\@

dil.NaOH | [JEE MAIN 2019 (Jan)]

B
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Q.32 Themajor product of thefollowing reactionis:

(i) AICI3, Heat

(i) HXO

e

Q.35 Inthefollowing reaction

[JEE MAIN 2019 (April)]

o
COH al
O O,
Cl
O O

0 @) Cl
oL )
COH cl
(e}

Q.33 Which of the following compounds will show the

maximum enol content?

[JEE MAIN 2019 (APRIL)]

(A) CH;COCH,COCH4 (B) CH3COCH,
(C) CH;COCH,CONH,, (D) CH;COCH,COOC,H5
Q.34 Themojor product of the following reactionis:
CH2CH3
(i) AlkdineKMnO4
(i) H3O™ [JEEMAIN 2019 (APRIL)]
COCH3 COOH
(A) @ B)
CH>COOH CH2CHO

© @ ®)

Q.36

Carbonyl compound + MeOH —HE_« Acetal

Rate of the reaction is the highest for :
[JEEMAIN 2019 (APRIL)]
(A) Acetoneassubstrate and methanol in stoichiometric
amount.
(B) Propana assubstrate and methanol in stoichiometric
amount.
(©) Acetone as substrate and methanol in excess.
(D) Propanal as substrate and methanol in excess.
What isthe product of following reaction ?
(i) NaBH4
(ii) PBrg
(iiii) Mglether
(iv) COp/H30™

Hex-3-yna
[JEEMAIN 2020 (JAN)]

7
_ H
w = g N
\/—\/\ﬁ_OH
O

OH OH
© /\/\/\g/ D) /\/\/\g/

B
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EXERCISE - 5[PREVIOUSYEARSAIPMT /NEET QUESTIONS]

Q.1

Q.2

CH3COOH ———*=— A

Q3

Q4

Q.5

Q.6

Q.7

The major organic product formed from the following

¢° __OCHNH2 A PMT 2005]

reaction:

7 (i) LIAIH, (iii)H,0

(A) »— T (B>>—<NCH

H

NCH, NCH3
© >—< (D) >—<

OH
In a set of reactions acetic acid yields aproduct D.

Benzene HCN HOH
Anhy. AICI3

The structure of D would be —

sOCly

C D

[AI PM T 2005]
COOH

) @ CH,-C-CHy (g @ C-CHj
OH ?H

(C)@CHz—%—CHg (D)@ IC—COOH
CN CHs

Nucleophilic addition reaction will be most favouredin:-
[AIPMT 2006]

@)

(A) CH3—CH, - CHzél:— CH3(B) (CH,),C=0

(© CH4CH,CHO (D) CH,CHO

A carbonyl compound reacts with hydrogen cyanide to

form cyanohydrin which on hydrolysisformsaracemic

mixture of a-hydroxy acid. The carbonyl compoundis:
[AIPMT 2006]

(A) Acetaldehyde (B) Acetone

(C) diethyl ketone (D) Formal dehyde

In aset of reactions propionic acid yielded acompound

D.

NH3

CH,CH,COOH S92 , c—KH

Bry

D

The structure of D would be — [AIPMT 2006]
(A) CH;CH,CONH,, (B) CH;CH,NHCH4
(C) CHZCH,NH,, (D) CH3CH,CH,NH,
Self condensation of two moles of ethyl acetate in
presence of sodium ethoxide yields — [AIPM T 2006]
(A) acetoacetic ester (B) methyl acetoacetate
(©) ethyl propionate (D) ethyl butyrate
Reduction of aldehydes and ketones into hydrocarbons
using zinc amalgamand conc. HCl iscalled

[AIPMT 2007]
(A) Copereduction (B) Dow reduction
(C) Wolf-Kishner reduction (D) Clemmensen reduction

Q8

Q.9

Q.10

Q.1

Q.12

Q.13

Which one of the following on treatment with 50%
agueous sodium hydroxide yields the corresponding

alcohol and acid [AIPMT 2007]
(A) CgHsCHO (B) CHsCH,CH,CHO

0]

|
(C) CHz - C—-CH, (D) CgH5CH,CHO

The product formed in Aldol condensation is —
[AIPMT 2007]

(A) abeta-hydroxy aldehyde or a beta-hydroxy ketone.

(B) an apha-hydroxy aldehyde or ketone.

(© an alpha, beta unsaturated ester

(D) abeta-hydroxy acid

Consider the following compounds

(i) OzN@cou
(ii) HsC—@COCI (iv) OHC@COCI

The correct decreasing order of their reactivity towards
hydrolysis is — [AIPMT 2007]
(A) (i) > (i) > (iii) > (iv) (B) (iv) > (i) > (i) > (iii)
© (i)>(iv)>(i) > (iii) (D) (i) > (iv) > (iii) > (i)
Which of the following represents the correct order of
the acidity in the given compounds — [AIPMT 2007]
(A) FCH,COOH > CH,COOH >BrCH,COOH
>CICH,COCH
(B) BrCH,COOH >CICH,COOH >FCH,COCH
>CH;COOH
(© FCH,COOH > CICH,COOH >BrCH,COCH
>CH;COOH
(D) CH3COOH >BrCH,COOH > CICH,COOH
>FCH,COOH
Acetophenone when reacted with a base, C,H;ONa,
yields a stable compound which has the structure :

CH- CH
OO
OH OH
SIS
@)L, 1
@—fH—CHzﬁ-@
© CH o

cH3 CH3

e
OH OH
A strong base can abstract an o-hydrogen from

(A) Alkane (B) Alkene[AIPM T 2008]
(C)Amine (D) Ketone

i) CgHsCOC!

[AIPMT 2008]

=
I 218
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Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

The relative reactivities of acyl compounds towards
nucleophilic substitution are in the order of

[AIPMT 2008]
(A) Acyl chloride> Ester > Acid anhydride > Amide
(B) Acyl chloride> Acid anhydride > Ester > Amide
(©) Ester >Acyl chloride>Amide > Acid anhydride
(D) Acidanhydride>Amide> Ester > Acyl chloride
Trichloroacetaldehyde, CCI;CHO reacts with
chlorobenzene in presence of sulphuric acid and
produces: [AIPMT 2009]

Cl
(A) C—@—il?‘@—c' (B) u@?i@—d
© O~y ®) @:@|

CCly CH,Cl

Propionic acid with Br, | Pyieldsadibromo product. Its
structure would be [AIPMT 2009]

Br

I

(A) H-C-CH,COOH (B) CH,Br—CH,—COBr
I
B

r

Br

I
(©) CHs —(IZ—COOH (D)CH,Br—CHBr—COOH

Br

Which of the following reactions will not result in the
formation of carbon-carbon bondgAIPM T (PRE) 2010]
(A) Reimer-Tiemanreaction (B) Cannizaro reaction
(©) Wurtzreaction (D)Friedd -Craftsacylation
Acetamide is treated with the following reagents
separately. Which one of these would yield methyl amine

[AIPMT (PRE) 2010]
(A)NaOH-Br, (B) Soddime
(C) Hot conc. H,SO, (D)PClg
Among the given compounds, the most susceptible to
nucleophilic attack at the carbonyl group is

[AIPMT (PRE) 2010]

(A) CH;COOCH4 (B) CH;CONH,
(C) CH;COOCOCH, (D)CH,COC
Which one of the following compounds will be most
readily dehydrated? [AIPMT (MAINS) 2010]

o O

OH OH

O OH OH
o AA/ D W
( )CH3 ©) o/ Y

Q.21

Q.22

Q.23

Q.24

Q.25

Clemmensen reduction of aketoneis carried out in the
presenceof which of thefollowingAIPM T (PRE) 2011]
(A) . ,and Ptascatayst (B)Glycol withKOH

(© Zn-HgwithHCI (D) LiAIH,

In aset of reactions m-bromobenzoic acid gave aproduct
D. Identify the product D. [AIPMT (PRE) 2011]

COOH
SOCly g NHg  ~ NeOH
Brp
X Br
CONH,
SO,NH,
(A) (B)
Br Br
COOH NH,
© (D)
NH, Br

The order of reactivity of phenylmagnesium bromide
(PhMgBr) with the following compounds :

CH3\ CHS\ Ph\
CcC=0, C=0 and CcC=0
H/| CH3/|| Ph/m
[AIPMT (MAINS) 2011]
(A I1>11>1 (B)11>1>1I
©1=1>1 D) I>11>11

An organic compound ‘A’ on treatment with NH, gives
B which on heating gives C, C when treated with Br, in
the presence of KOH produces ethylamine. Compound

Ais: [AIPMT (MAINS) 2011]
(A) CH,COOH  (B) CH4CH,CH,COOH
CH4CH,COOH

(©) CH; - c|:H COOH (D)

CHj;

Match the compounds given in List-1 with List-1l and

select the suitable option using the code given below :
[AIPMT (MAINS) 2011]

Lig-I1

(i) Phenolphthalein

(i) Benzoin condensation

(iii) Qil of wintergreen

(iv) Friesrearrangement

Ligt-l

(a) Benzaldehyde

(b) Phthalic anhydride
(c) Phenyl benzoate
(d) Methyl salicylate
Code:

(A)-(3)-(iv), (b) - (i), (c) - (iii), (d) - (ii)
(B)-(@-(iv), (b) - (ii), (c) - (iii), (d) - (i)
(©) - (@-(ii), (b) - (iii), (c) - (iv), (d) - (1)
(D) - (8- (i), (b) - (1), (©) - (iv), (d) - (iii)

E
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Q.26 Predict the product in the given reaction. Q.30 Consider thereaction :

Q.27

Q.28

Q.29

[AIPMT (PRE) 2012]
CHO

50% KOH
—

) @ CH,OH . @ CH,CO0

cl a

®) @ CHOH @ OH
OH OH

© @ CH,OH . @ coo~
al cl

(D) @ CH,OH . coo~
OH OH

Acetoneistreated with excess of ethanol in the presence
of hydrochloric acid. The product obtained is —

(A) CH4CH,CH,-C—-CH;  [AIPMT (PRE) 2012]
o]
I

|
I
(B) CH3CH,CH, - C-CH,CH,CH4

OH
© (er9ed
OC,Hs

OC,H

O el

OC,Hs
The correct order of decreasing acid strength of
trichloroacetic acid (A), trifluoroacetic acid (B), acetic
acid (C)andformicacid (D) is: [AIPMT (PRE) 2012]

(A)B>A>D>C (B)B>D>C>A
(©)A>B>C>D (D)A>C>B>D
Consider the following reaction :
cocl Ho

—<> A

Pd-BaSO4
The product ‘A" is: [AIPMT (MAINS) 2012]
(A) CgHCHO (B) CgHsOH
(C) CgH;COCH, (D) CgHsC

Q31

Q.32

Q.33

Q.34

Q.35

RCHO +NH,NH, - RCH=N-NH,
What sort of reactionisit? [AIPMT (MAINS) 2012]
(A) Electrophilic addition - elimination reaction
(B) Freeradical addition - elimination reaction
(C) Electrophilic substitution-elimination reaction
(D) Nucleophilic addition- elimination reaction
Which of the following compounds will give a yellow
precipitate withiodine and alkali

[AIPMT (MAINS) 2012]
(A) Acetophenone (B) Methyl acetate
(C) Acetamide (D) 2-Hydroxypropane
The order of stability of the following tautomeric

compounds is — [NEET 2013]
OH o}
CH2=(|:—CH2— I—CH3 ;ﬁ
0]
L0
CH3-C-CH,-C-CHy ——
an
T
CH3-C-CH-C-CH; ——
D)
AL >111>1 (B)I>11>11
©m=>n=>l D) 1=>1>11

Reaction by which Benzaldehyde cannot be prepared —

COOH

(A) @ +Zn/Hgand conc. HCl [NEET 2013
CHj

(B) @ +CrO,Cl, in CS, fol lowed by H;0®

cocl
(© @ +H,inpresenceof Pd + BaSO,

(D) @ +CO +HCl in presence of anhydrousAlCl5

Which one is most reactive towards Nucleophilic
addition reaction? [AIPMT 2014]

A) @CHO ® @COCHg
CHO CHO

© @ (D)

CH3 NO,

An organic compound 'X' having molecular formula
CsH4O yields phenyl hydrazone and gives negative
response to the lodoform test and Tollen's test. It
produces n-pentane on reduction. 'X' could be :

[AIPMT 2015]
(A) 2-pentanone (B) 3-pentanone
(C) n~-amyl alcohol (D) pentanal

[4
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Q.36

Q.37

Q.38

Q.39

Q.40

Q.41

Q.42

Q.43

Theoxidation of benzene by V,0g inthe presence of air

produces : [RE-AIPMT 2015]
(A) benzoic acid (B) benzaldehyde
(C) benzoic anhydride (D) maleic anhydride

Reaction of carbonyl compound with one of the
following reagents involves nucleophilic addition
followed by elimination of water. Thereagent is:

(A) hydrocyanic acid [RE-AIPMT 2015]
(B) sodium hydrogen sulphite

(C) aGrignard reagent

(D) hydrazine in presence of feebly acidic solution
Which one of the following esters gets hydrolysed most
easily under alkalineconditions? [RE-AIPMT 2015]

OCOCHs; OCOCHS
() @ ®) @
Cl
OCOCHs OCOCH3
© @ ®)
ON H4CO

Which of the following reagents would distinguish

cis-cyclopenta-1, 2-diol fromthetrans-isomer?

[NEET 2016 PHASE-1]

(A) Acetone (B) Ozone

(C) MnO, (D) Aluminium isopropoxide

The product formed by the reaction of an aldehyde with

aprimary amineis [NEET 2016 PHASE-1]

(A) Schiff base (B) Ketone

(C) Carboxylicacid (D) Aromatic acid

The correct statement regarding a carbonyl compound

with a hydrogen atom on its alpha-carbon, is —

[NEET 2016 PHASE-1]

(A) A carbonyl compound with a hydrogen atom on its
alpha-carbon never equilibrates with its
corresponding enol.

(B) A carbonyl compound with a hydrogen atom on its
alpha-carbon rapidly equilibrates with its
corresponding enol and this process is known as
aldehyde-ketone equilibration.

(©) A carbonyl compound with a hydrogen atom on its
alpha-carbon rapidly equilibrates with its
corresponding enol and this process is known as
carbonylation.

(D) A carbonyl compound with a hydrogen atom on its
alpha-carbon rapidly equilibrates with its
corresponding enol and this process is known as
keto-enol tautomerism.

Which of the following compounds shall not produce

propene by reaction with HBr followed by elimination or

direct only elimination reaction?f NEET 2016 PHASE-2]
H,
(A) HZC\—/CHZ (B) H;C- C-CH,OH

C
Hy H,
(© H,C=C=0 (D) HaC— C - CH,Br

The correct structure of the product A formed in the

Q.44

Q.45

Q.46

Q.47

O
H, (gas, 1 atmosphere) =~
Pd/carbon, ethanol A 1S

reaction ij
[NEET 2016 PHASE-2]
OH O OH OH
oy oy o o

The correct order of strengths of the carboxylic acids
[NEET 2016 PHASE-2]

: COOH (\/(COOH COOH
| o °

I I
(A)I>11>111 B)1=>1>1
©m=>n=>l D) 1I=>1>11

Predict the correct intermediate and product in the
following reaction: [NEET 2017]

H50, H,SO,

HaC-C=CH — s,

Intermediate—— Product
(@ (b)

(A) 61:H3C—C|=CH2.b:H3c_lc:c|-|2
OH SO,

(B) a:H3C-C—-CHg, b:H3C-C=CH
(II)

© a:H3C—(|3:CH2,b:H3C—(”:_CH3
OH o)

(D) a:HzC— C=CH,, b:HgC—C—CHy
&, !

Which of the following reactions is appropriate for
converting acetamideto methanamine? [NEET 2017]
(A) Hoffmann hypobromamide reaction

(B) Stephensreaction

(C) Gabriels phthalimide synthesis

(D) Carbylaminereaction

Consider the reactions [NEET 2017]

. Cu R [Ag(NHy),]" e mi
ver mirror
(CH0) /573K ~OH, A observed
“OH.A
It
. NH, ~NH-C-NH,

Identify A, X, Y and Z

(A) A-Methoxymethane, X-Ethanol, Y-Ethanoic acid,
Z-Semicarbazide.

(B) A-Ethanal, X-Ethanoal, Y-But-2-end ,Z-S emicarbazone

(C)A-Ethanol, X-Acetaldehyde, Y-Butanone,

Z-Hydrazone

(D) A-Methoxymethane, X-Ethanoicacid, Y-Acetateion,

Z-hydrazine

e
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Q.48 Of the following, which is the product formed when

cyclohexanone undergoes aldol condensation followed (A) Q_ ?H -CHg and|;

by heating ? [NEET 2017] OH

(A)

(B) Q‘O (B) @— CH,-CH,-OHand I,
OH
o © H3C—©—CH2— OH and I,
(D) Q—t} CH,
OH (D) CH3—®OH andl,

Q.51 Themajor product of the following reactionis:

0
O O
Q.49 Carboxylic acids have higher boiling points than
aldehydes, ketones and even alcohols of comparable
molecular mass. Itisdueto their [NEET 2018]
(A) Moreextensive association of carboxylic acid via COOH+ NH, _ Strong heating [NEET 2019]
vander Waals force of attraction @i CooH ’
(B) Formation of carboxylateion
(©) Formation of intramolecular H-bonding
(D) Formation of intermolecular H-bonding (A) @COOH
Q.50 Compound A, CgH,,0, is found to react with NaOl
(produced by reacting Y with NaOH) and yieldsayellow
precipitate with characteristic smell. A & Y are

(6]

respectively [NEET 2018] COOH NH,
o ®CX

NH, NH,

(B) NH
CONH,

[4
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EXERCISE - 1
Ql1]|2|3|4|5|6]| 7891011112113 [14115|16|17[18|19|20(21|22]|23]|24]|25
A D|B|B|B|C|D|]C|B|D|B|D|]C|B|J]A]J]C|B]JC|D|J]C|]C|]C|C|A]|D
Q|26]|27]|128(29]|30|31|32|33|34|35|36|37|38[39140|41|42|143|44|145146|47]48]|49]50
A|lA|A|B|D|ID|A|JC|IB|JA|JC|IC|IB|IC|A]JA|JA|lC|B|A|lB|C|B|A|D|B
Q|51|52]|53[54]|55(56]57|58]59|60]|61(62]63|(64]|65|66]67|68]|69(70|71L|72]|73|74]75
A|lC|B|]Al(B|J]C|B|D|A|J]A|B|J]A|A]J]A|B|B|A|JC|A|C|A|D|D|JA|B]|B
Q|76|77]178(79]180|81)82|83]|84
A|lD|IB|A|B|JA|JC|C|A]|C

EXERCISE - 2
Ql1]|2|3|4|5|6]| 7891011112113 [14115|16|17[18|19|20121|22]|23]|24]|25
A D|C|B C|B|A|J]A|J|A]|]A|C|B|A|B|A|D|BJ|]A|B]|B
Q|126|27]128(29]|30(31)132|33|34|35|36(37138(39]|40|41)|42|43]|44(45)|46|47]|48|49]50
AlBl|C|BlIC|C|A|A|D|A|B|D|IC|B|A]JA|C|A|C|A|B|B|A|D|JCI|A
Q|51]|52|53|54|55|56]57]|58]59
AlB|C|ID|C|A|C|BJ|A]|C

EXERCISE - 3

ol1[2]3]a]s]e[7]s
Al1]|5]3|2]|5(|3]4]|84

EXERCISE - 4
Q(1|2|3|4|5(6|7|8|9|10(11|12|13(14|15|16|17|18(19|20(21(22|23|24|25
AlC|IC|A|/D|ID/D|IA(D|A|D|C|D|BfD|B|]C|C|D|D|C|B|DIJAC|D|A
Q(26|27|28(29|30(31|32|33|34|35(36
A|J|C|/A|C|B|[A|A|C|A|B|D|A

EXERCISE - 5
Q|12 (3(4|5|6|7(8(9[10|11|12(13(14(15|16|17(18(19(20|21|22|23 (24|25
A|lB|/DIDIA|D/IA|DIA|J]A|lC|C|B|DfB|J]C|C|B|A|D|C|C|D|D|D|D
Q(26|27|28(29|30(31|32|33(34|35(36|37(38(39|40|41|42|43(44|45|46(47)|48|49|50
A|C D|A|A|D|AD|C|A|D| B|D|DIC|A|A|D|JC|B|B|C|A|B|A|DJA
Q|51
A|B

E
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SOLUTIONS
LDEHYDES KETONE
ARBOXYLICACID

TRYITYOURSELF-1
e @
(A).R-MgX +0=C=0— R—(H:—Ong

A

@

CH=CH-C-H
CH,-CH, - CH, - OH
@ Product

Note: LiAlH, doesnot reduce double bond of benzene
because benzene having extra stability due to

aromaticity.

H30+
3¢ ,R-C-OH ®
é', (7 (C). CHz—C-H—SN 5 CHy—CH-CN
Acid g |
X OH Acetaldehyde 0o
| | -
@ (0. R-C-R+H0——>R-C-R 22 R-C-R o X
N i ~ M3, CHy-CH-cN P,
Carbonyl compound | Hydrolysis
(Ketone) OH (=NH3z)
X OH H
ORR-C-H +H,0- R-C-H H0 R _Cc_H ?/OH o
X “\OH (”) CHg— CH -c\ _H2O” | cH,- CH - ¢-OH
Aldehyde (l)H OH OH O
(3  (B).Aldol reaction: Lacticacid
OH CHgs Tollen's
NEOH | (8) (C) CH3 _C_-H+H-C_H condensation (Aldol)
X+Yy—gse—>CHz— CH-CH-CH I I Excess KOH
5 © CH,-OH
H 2=
CH3—CH2—ﬁH—>50C CH3—CH—ﬁ—H o CH,— OH
O I
HCOH
(4 (D). Perkin condensation |CH2 - (|: —C-=H “KOH H2(|: - C|: - CH;-OH
o NO, OH CH,OH OH CH,0OH
C—H+CeHe — CH _Q CgH5CHCOO Na' (9  (A). When aldehyde & Ketone react with 1° amine so
65 27N
u 0 Schiff’s base is formed.
H5C6_H2c_(ﬁ/ CH-OH
I RCH+H2NR——>RCHNR
CH - CgHs o amine -H20 Schiff 's base
COOH
A R-C-R + [H]-N-R—525>R-C=N-R
_*HZO_) O,N CH= (|:_ COCH 2 I|?
CeHs
(5)  (C).CgHg—CH=0+H,N-OH/MH* | -
———=—> CgHsCH = NOH (100 (D). (i) CgH5-C-H —>
-H20 Oxime Benzaldehyde
(Mixture of syn & anti) (i) CH3 - ﬁ -H — | 1ollens Siver i
reagent
(6)  (C).LiAlH, (LAH) = Strong reducing agent it reduced Acetdl ((j)ehyde test (+ve)
bond in alkaneand — ﬁ— H group into corresponding (i) H - ﬁ _OH —s>
(0]
Formic acid S

alcohol.

Erys
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1  ®).

Tollens | e (CHCOOH)
reagent

Lucas .
CHz—C—H —s[Fag > —Ve (alcohol gives

test)

lodoform
© — +ve CHlg

NaHSO3
—— +ve (CH3—CH - SO3Na)

OH

(12) (A). Tollen’s reagent = Ammonical silver nitrate solution
NH,OH (Ag,0) or Ag(NH3) OH~ _

*  Tollen’s reagent reduces aldehyde so by this test we
can differentiable ald. to ketone.

(13) (B).CHa—CH=CH-CgHs

O3 - -

(14)  (B). CHy—COCI - CH4— CHO —> CH,— CHCI,
OH
— CHy—CH=CH-CH;—> CH3 - C|:H—CH2 —CHj
o)

Il
—> CH3 -C- CH2
|
CHs

(15) Perkinreaction

CHO CH = ¢ - COOH
CH3
+(CH3-CH,—-C0),0 -

(16) (A). GivenreactionisAldol condensation.

Six-membered ring ismore stable than four-membered
ring.

CHO CHCl, CHCl, CHO
" Q-0-0—0
Cl Cl

TRY ITYOURSELF-2

(l)H
NOCN/HCI
(1) (©).CHy=CHO — o i CHa—C~COOH
i
Fenton's reagent CH3 _ C— COOH
(Pyruvic acid)

@

©)

O

®

©)

™

®

(A).NaHCO, + CHy—COOH
U
CH,—COONa+H,0+CO,

A).
CH3—CH, —COOH(i)(“A)—Q:B'\‘r(;?’> CH3—CH, - Br

(@]
Il
P i N

CHg - CH +

P Ne-dimg-¢/
@)

CH - CHy ——»

O
|
Cc-0
CH3-CH CH-CHj
O—C/
I
@)
OH
OH (l?
®). COOH PCls c-cl
—_— + POCl3+ HCl
LiAlHg
(C). CH3 —CH, - cle - COOH —20

CH,-OH
CH3 - CH, — CH - CH,— OH
CH,-OH

in the above reaction chirality islost.

CHs Il
@ Nep_do CH,— CHg —SR=C0oH

cHy”

=0

CH3
\CH—O—C—CHZ—CHg

cHy”

@) o

CH yﬁ N CH é (?\IH

3 NH 37 ¥ 3

A). >o = o —»
CH3—|(|I CH3—I(|2
O O

o
I o o
CH3—C—NH3+O—|(|:—CH3
@]

CHz— CO - NH, + CHg — COOH

[3
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T - (12) (A). CHg — COOH —— CH,— COOH
© (€. R-C-0-R_WLAHs p_cH,_OH+R-OH I
(ii) H30 cl
(10 (B). /COOH
(0] 0] ——> CH,-COOH —— CH,
|| o || N ™\ cooH
C6H5 -C- NHZ —)C6H5 —C-OH+ N2 + Hzo
(11) (D). R-CN H—ﬁo> R - COOH ﬁ’ (|)H
H (13) (A). CHz3-COOC,Hg —> CHg—C—CHg —> CH3 - |c—c:H3
R—-MgX —592 , R COOMgBr OH
129 , R cooH |CHO ll\le
H
COLHAO (14) (D). CH3-CH-CONH, +CH3~CH-CHO
CH, =CH, ——"2° 5 CH3 - CH, — COOH
Coy(CO)g OH

|
——>CHg— CH-CHO——> CH, = CH—CHO
— CH,=CH-COONa+ CH, = CH~CH,OH

[4




SOAL

(ALDEHYDES, KETONES & CARBOXYLIC ACID ) (ON=ERSCINUINIe]NES
CHAPTER-11: 2R-Mg-X + CdCl, — R,Cd + 2Mg(X)Cl
2R-COCI +R,Cd —2R-COR + CdCl,,
ALDEHYDES KETQNESAND (i) Treatinganitrilewith Grignard reagent followed by
ARBOXYLICACID hydrolysis yields a ketone.
EXERCISE-] HCCH,CN +C6H5MgBr __Ether_,
O
I NMgBr  H.O" o
(1)  (B). CHsCCHs cHyor,cd e L SHEN C‘QH5C<C ]
2 propanone ° Propiophengng
c o (iii) When benzene or substituted benzeneistreated with

[ acid chloridein the presence of anhydrousa uminium
@ (D). cd-C-C-H chloride, it gives the corresponding ketone. This
é| reaction isknown as Friedel-Craft acylation reaction.

2, 2, 2, trichloroethanal

O
(3)  (B). Thelocations of substituents are indicated by greek
lettersa o, B B’ and so on beginning with the carbon Anhy. Ar/R
atoms next to the carbonyl group indicated as o o' + Ar/R- (”:_ c AlCI5 ;
HiQ CHO o _—
@ ® U (13) (C).Ketones are formed by oxidation of secondary
. alcohols.
3-Methyl cyclohexanecarbal dehyde CH3—CH-CHz—9 5 CH;— C-CH,4
(50  (B). When the aldehyde group is attached to aring, the lOH |

suffix carbaldehyde is added after the full name of
the cycloalkane.
(6) (C).Alkyl phenyl ketones are usually named by adding

(14) (B). Ozonolysisof alkenesfollowed by reactionwith zinc
dust and water gives aldehydes and ketones.

the acyl group as prefix to phenone. (15 (A).
(7) (D). HCHO will be most polar due to lowest electron 2CH=CH +3H,0 % CHLCOCH, + CO, + 2H,
density on carbon of carbonyl group. Zinorh sate
®  (C). CH3COCl —28 CHZCHO+ HC (16)  (C). Benzaldehyde will not give aldol condensation due
Pd/BaSO4 to absence of a-H atom.
Rosenmund reaction 17 (®).
9  (B). HC=CH+H,0— 1% , cH.cHo OH
H2504 CHZCHO+ CHyCHO—NH, CHg — CH-CH, ~CHO
(19 (D). X) ) 2 (Aldol condensation)
(A) Side chain chlorination of toluene gives benzal
chloride, which on hydrolysis gives benzaldehyde. OH

(B) Addition of water to ethyneinthepresenceof H,S0, (18)  (C). 2cH,cHO—%, CH, - CH-cH ,CHO
and HgSO,, gives acetal dehyde. NeOH
(C) When benzeneistreated with carbon monoxideand  (19) (D).
hydrogen chloride in the presence of anhydrous o
aluminium chloride or cuprous chloride, it gives e NH2-NHy
benzaldehyde. CHs = CHa = iaye . CHa—CH2 ~CHa +H0+N,
(11) (B). Benzaldehyde can be prepared from benzene by (og) (C
: ceesE Y (200 (©).
passing vapours of CO and hydrochloric acid in its

solution in presence of catalyst mixture of AICIy/ oMl

Cudl. CH3Mgl + CHsCHO —> | CHz— C—H | __H30" , (CH3),CHOH

Thereactionisknown as Gattermann K och reaction. (|3H3 2-Propanol

AICI/ CHO (21) (C). Among Carbonyl Compounds, reactivity decrease
+CO+HCl CuCI3 with increase in alkyl groups as alkyl groups (+! &f-
- fect) decrease positive character on C-atom.
12 ©) Thus, the correct order of reactivity is
() Treatment of acyl chlorides with dialkyl cadmium HCHO > CH3CHO > CgH5CHO

prepared by the reaction of cadmium chloride with
Grignard reagent, gives ketones.

wrem
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(22) (C).Although both CH3CH,COCH; and The intermolecular dipole-dipole attraction is

(23)
(24)

(25)

(26)
(27)
(28)

(29)

(30)

(31

(32)

(33)
(34)

(39)

(CH3)3CCOCH3 contain a-hydrogen, yet

(CH3)3CCOCH3 does not undergo Aldol
condensation due to steric hindrance.

(C). HCHO + HCHO—X%, 1icoOK + CH4OH

(A). CgH5CHO + CH3COCgHg — 2!

-H20
O]
CGHS—CH = CH - C—C6H5

Benzyl acetophenone

(D). Since CH4CH,CHO has a-hydrogen atom, therefore
it will undergo aldol condensation inthe presence of
colddilute akali.

(A). Ketones are less reactive than aldehydes.

(A). Aldehydes are more reactive than ketones.

(B). The lower members of aldehydes and ketones such
asmethanol, ethanal and propanoneare misciblewith
water inall proportions because they form hydrogen
bond with water.

5_
+ b \ _ 5t R

R>c o b C<R,

(D). Important examples of nucleophilic addition
reactions are —

* Addition of hydrogen cyanide (HCN).

» Addition of sodium hydrogen sulphite.

» Addition of Grignard reagents.
Important examples of nucleophilic addition
elimination reactions along with nucleophilic addition
are —

» Addition of alcohols.

» Addition of ammoniaand its derivatives.

OH 0
I [
(D). CgH5CHO+CHZCOCHg — CgHs— CH-CH, ~ C-CHg

|
—2 > CgHg— CH = CH— C- CHj

-H,O

(A). FCH,CHO is most reactive towards nucleophilic
addition since presence of most electronegative F
withdraws electrons from carbon of carbonyl group
making it more polar.

(C). Aldehydes with no o-H atom undergo Cannizzaro
reaction on heating with cone. alkali solution. Hence,
only CgHsCHO will undergo the reaction.

H*/H,0

(B). CH5CH,C=CH T’ CH3CH,COCH4

(A). Butan-1-ol has higher boiling point due to
intermolecular hydrogen bonding.

(C). The bailing point of butan-1-ol would be highest,
due to extensive intermolecular hydrogen bonding.
Butanal ismore polar than ethoxyethane.

stronger in the butanal. n-pentane molecules have
only weak van der Waals forces. Theincreasing order
of boiling point of the given compounds are
IV<Il<I<Il.

(C). Aldehydes and ketones having at least one a-
hydrogen undergo areaction in the presence of dilute
alkali ascatalyst to form B-hydroxy adehydes (aldol)
or B-hydroxy ketones (ketol) respectively. This is
known as adol reaction.

(B). The carbonyl compound must contain an o-
hydrogen atom, for it to undergo aldol condensation.

CH,OH

(36)

(37)

©. ] CHO  NaoH

(38) CHO

COONa
X)

OMgCl

(39) (A). CHz—C—CHg+ CH3MgCl - CH3— C—CHj

I X
I ) b,

CHs

OH
HOH, H* ' + Mgl

_ MO, A, cHy-c-OH + Mg

] i

CH3

(40) (A).>CE0<>>Ct-0"

Nucleophile attacks at the positive C centre of
carbonyl group hence the addition is nucleophilic
addition.

(A). The carbonyl group of aldehydes and ketones is
reduced to CH, group on treatment with zinc-
amalgam and conc. HCI (Clemmensen reduction) or
with hydrazine followed by heating with sodium or
potassium hydroxide in high boiling solvent such as
ethylene glycol (Wolff-Kishner reduction).

Zn-Hg
> O—ma >CH2+HZO

(Clemmensen reduction)

> NNH,

KOH/
ethylene glycol

= >CH2 +N,
(Wolff-Kishner reduction)

(41)

__HoNNH,
—H0

(42) (C).CH=CH —>CH3CHO

H2%0: )
H
CHIMOX oy (|: OMgX
Hzo 3” |_ 9
CH,
- CHg— GH-CH _[O] |, CH4COCH,4

OH
(Y)

=
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OH

(i) CHaMgBr , CH,— CH-CH,

43
“3) (i) H0 (A)

(B). CH;CHO

Hydroboration

oxidation CH3CH,CH,0OH

©

H,S0,, A
e

HaC—-CH=CH,
(B)
(A) and (C) arethe positional isomers.

(A). Aldehydes are more reactive than ketones towards
nucleophilic addition reactions. Aromatic aldehydes
and ketones are less reactive than corresponding
aliphatic aldehydes and ketones.

(B). Aldehydes containing no a-H atoms on heating with
concentrated alkali solution (50%) undergo
Cannizzaro’s reaction. In this reaction one molecule
isoxidised at the expense of other which is reduced

to alcohol. CH4

(44)

(45)

ol
CgHsCHO CHz— CHCHO

Noa-H atom Onea-H atom

OCH, CH

|
CH3;— C—- CHO HCHO
| Nooa-H atom
CHs;

No a-H atom

CHO
No a-H atom

(46) (C). C,HsCHO+ 2Cu*2 + 50H~

d CUZO +3H 20 + C2HSCOO_
Red ppt

CH3COCH 3 +2Cu*2 + 50H~ — No reaction
o

Il
(B). CH3 — C— CHg+ 3l ,+ NaOH
dimethyl ketone

(47)

0
—> CH|3 + CH3 — C-0ONa
(A). Silver mirror test isthe test of aldehyde.
(D).

CHycHO—A9NA92] , oy .cooH +Ag + NH3
Silver mirror test

(48)
(49)

While acetone do not react.
(50) (B).
Tollen's
—

+ve (CH3COOH)
reagent

Lucas .
CHz-C-H —[Tag > —Ve (alcohol gives

Test test)
lodoform
© 00T e CHI,

NaHSO;
— +ve (CH3—-CH - SO3Na)
|

OH

(51)

(52)

(53)

(54)

(55)

(56)

(57)

(58)

(59)

(60)

(C). Aldehydes and ketones having at least one methyl
group linked to the carbonyl carbon atom are oxidised
by sodium hypohalite to sodium salts of
corresponding carboxylic acid.

R
|
(B). R—-C=0+ R-Mg-X — R-C-OMgX
| Grignard reagent |
H
Aldehyde
R

|
R-C=0+R-Mg-X - R-C-0-MgX
| I

R R
Ketone

(A). Fehling solution A is agueous copper sulphate and
Fehling B is alkaline sodium potassium tartarate
(Rochéllesalt).

(B). Pentan-2-one will give positive iodoform test while
pentan-3-one will not give this test.

. 3COCH,CH,CH;+1,+NaOH
— CHI 5 (lodoform) + other products

(C). Acetadehydeisused primarily asastarting material
inthe manufacture of acetic acid, ethyl acetate, vinyl
acetate, polymers and drugs. Benzaldehyde is used
in perfumery and in dye industries.

(B). Formaline contains 40%HCHO,8%CH3;0OH and

52% water. It is used as biological preservative.

(D). Acetone and ethyl methyl ketone are common
industrial solvents. Butyraldehyde, vanillin,
acetophenone, camphor, etc. arewell known for their
odours and flavours.

(A). Cl— CH, — CH,, — COOH
3 2 1

3 chloro propanoic acid

1
COCHs

(A). HOOC - CH,, — CH — COOH
4 3 ( )2 1
o

Common name — o-acetylsuccinic acid.
IUPAC name— 2-(1-oxoethyl) butane-1, 4-dioic acid.

(B). R—COOH—""sR—COO"

[R - C< O_] isaresonance hybrid of resonating
structures.
@) o O
7 s _ a
|:R—C<O_<—>R—C\O } = R-Clqo

e
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CH, atoms but formic acid does not have a-hydrogen
atom hence formic acid cannot be hal ogenated.
COOH (75)  (B). Thecorrect order of acidity is
61) &) |CH,COOH < BrCH,COOH
is 2-methylcyclopentanecarboxylic acid. < CICH,COOH < FCH,COOH
(76) (D). CH3COOH +PCl; — CH,COCI (A)
OH CeHe
(62) (A). cCHycHO—N, CH3CH< an.Alcl; ~ CeHsCOCH3(B)
Ethanal CN
C,H
H,O/H* _~OH C,HsMgBr [
2 CH3CHC e Cos G- CHy
COOH
a.-Hydroxypropanoic 8')_'
acid
! (77) (B). Direct attachment of group such as phenyl or vinyl
(63) (A). CH3CN—H22, CH,COOH + NH3 to the carboxylic acid, increase the acidity of
KMo corresponding carboxylic acid, contrary to the
(64)  (B). CeHsCH,0H +[0] ———2— CgH5COOH + H,0 decrease expected due to resonance effect shown
i below.
(65)  (B). CgHsMgBr— 92, CoH.COOH
Gy gt (0]
(0] H,C S O™ COH +— H,CXCH2 ¢ —
This is because of greater electronegativity of sp?
CHO COOH hybridised carbon to which carboxyl carbon is
O attached.
67) (©). o1, (78)  (A). In alcohols — OH group is attached to an electron
releasing group while in carboxylic acids — OH group
C,Hs COOH isattached to an electron withdrawing group making
X) 1,4-Benzenedi- it moreacidic.
carboxylic acid .
79)  (B). CHycoCl —-AH4 , CHZCH,OH + HC
69 (®) ? e
' _CO- P0s =
CH,CH=CHCHO _NBHs | CH,CH=CHCH,OH(x) (&0 (A) CH3=CO=NH, =255 CHy - C=N+H,0
(81) (C).Carboxylic acidson heating with mineral acids such
HCI+2ZnCl, CH,CH =CHCH,CI (Y) asthz_SdO4 or with P,Og give corresponding
anhydride.
i) KCN g L
(Ei)i) > CH,CH = CHCH,COOH H4C-COOH (ethanoic acid) + CH;COOH
Q o
_O-H—O H. Aor I
(69) (C) R C\O—H----Oéc_ P205, A H3C - C\O CH3
Ethanoic anhydride
(70)  (A). CH5COOH + NaHCO3 — CH3COONa+ CO, + Ho0 (82) (C).Citricacidispresentinthelemonwhichisresponsible
RCOOH RCO for its sour taste.
P05 |
(71) * RCOOH RCO>O+ H0 (83) (A). Acetic acid is the chief constituent of vinegar and
P,O; acts as a dehydrating agent. hence its_nam_e (Latir_1 : acetum = v_i negar)_.
(72) (D).Due to ortho effect o — NO,CsH,COOH is the (84) (C). Methanoicacid usedin rubber, textile, dyeing, leather
strongest acid. and electroplating industries.
p-NO,CzH,COOH is more acidic than m-
NO,CgH,COOH because the former generates EXERCISE-2
positive charge on carbon bearing —COOH group 1 @) 03
whereas the latter generates positive charge on the + (CH3)2C = C(CHa), >2CH3 - CO-CHs
next carbon atoms. CH3Mgl
(73)  (A). Higher carboxylic acids are practically insolublein = @ (©)- CHﬁ%OCHS — téf*észs’lgorl
water due to the increased hydrophobic interaction eeone ik
of hydrocarbon part.
(74) (B).HVZreactionisgiven by only those carboxylic acids

which have o-H atom. CH;COOH has three o-H

=
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Bk (©). COCH,
C”) (16) (O @ +CHzCoC| W AICls
CHg— CH—CH,~CHy — 1% , cH, — C— CH,CHj
I Oxidation  ethyl methyl ketone
OH OH
2-Butanol |
a7 ®). CH3—(”3—H+NH3—>CH3— |C—H
R [(CHg)3COlAl . R o) NH,
CH-OH 38280 5, >C=0
@ . R Aluminium ter butoxide R
Isopropyl alcohol Ketone CH, ﬁ
|
2CH;—-C-CH3+NH; — CH3-C - CH,-C -CH
(5)  (O) cgHsCHOHCH; 9 5 CeHsCOCH, oy TR T °
1-Phenylethanol Acetophenone (@) NH,
CeHg + CHACOCI Friedel craft's (18) (A). erssed aldol reaction gives benzyl alcohol and
reaction sodium formate.
C6H5COCH3 +HCI C6H5CHO+ HCHO NaOH (ag) ,
(6)  (B). Wolf-Kishner reduction does not convert > CO to Benzaldehyde Formaldenyde
CHOH but convertsit to > CH,,. CeH=CH,OH + HCOONa
() (C). CH3CH = CHCHO+ ZAg(NH3),]" — Benzyldlcohol  Sodformete
2AQ+4NH3 + CHaCH = CHCOOH + H,0  (19)  (B). CHaCHO—HN, CH,CH(OH)CN
+
- CH Oty 2HOM , CHACH(OH) COOH
® () 2CH;-CO-CHy— "5 HiC-C — C-CHy (20) (A). 2CHiCOCH; + Cl,, / NaOH
Acetone 2
e —5 2CHCl3 + 2CH,COONa-+ HCl
HN_OH (21) (D).Benzaldehyde gives cannizaro’s reaction whereas
© (@O).R-CHO—*¥—"— RCH&I;Iw— OH acetaldehyde gives aldol condensation.
CH3CHO+ NH,OH — CHg— CH = N— OH-+ H,0 ¢Ho fOONa  CH,O0H
- Acetaldoxime > _ ConeNaOH N
(10) (C). CHg—CH,—CHO— X% , oy CH, — COOH
Propanal Propanoic acid Cannizaro
(11) (B). CH3-CO- CH3M> CH,=C=0
Acet i
mo reetene 2CHZCHO— MM, oy CH-CH, - CHO
(12)  (A). Aldehyde+ Schiff's reagent — Pink colour |
(Colourless) . OH .
] ) (22) (B).Acetophenone is a ketone andaloes not react with
Ketone do not give this test. Tollen’s reagent to give silver mirror.
(13) (A). HCOOH+PCls -» HCOCI +POCl3+HCl (23) (A). Amongst aldehyde & the acid derivatives, acid
Formic acid Formyl chioride chloride are the most susceptible to nucleophilic
o OH attack due to strong —I effect & weak +R effect of the
I | . . Cl-atomasaresult of which carbonyl carbon hasthe
4 @A) CHa O o M CH (Optically active) highest electron deficiency.
yde : | .
Cyanice CN The actual order is
Aceddyce MeCOC| > MeCOOCOMe> MeCOOMe> MeCHO
(15) (A). Itis hydration of alkynes. (24)  (B). 2CHzCOOH "2 CHgCOCH; + CO, + Hz0
. (”3 (25) (B). CH3COOH +CH3 —Mg—X —> CHg—CHg
CH3-CH,-C=CH—2 CH3-CH,-C-CHz (26) (B).Forms H-bonding by means two highly
H0 Butanone electronegative atoms present in it.
(27)  (C). 2CH5COOH —M™O_, CH,COCH4+CO, +H,0
300°C Acetone
[ 231
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(28)  (B). RCOOH+PCls_s RCOCI + POCI, + HCI (38) (B). Aromatic ketones are less reactive than aliphatic
' 3

(29)

(30)

(31)

(32)

(33)

(34)

(39)

(36)
@37)

2H,0

__KCN | RCOCN+KCl ——=—> RCOCOOH +2NH4

Clemenson reduction
Zn-Hg/Conc. HCI

R CH,COOH + H,0
[Hg?"]
(C). CH=CH+CHaCOOH 1" 1,
CH3COOH

H,C = CH - OCOCHz ——3"-""
Vinyl acetate

CH3 - CH(O - COCHj3),
Ethylideneacetate

NaOH/CaO

(©). X CoHg
C,HgCOOH —NH/CO o 1y
propionic acid ethane

(A). Glycineisaamphoteric acid asit containsboth acidic
aswell as basic groups.

(A). CH3CHO—2_, CCl,CHO+ 3HCI
(Choral)

(D). Toluene is converted to benzylidenedi-acetate on
treating with chromic oxide in acetic anhydride. The
benzylidene diacetate can be hydrolysed to
corresponding benzaldehyde with agueous acid.

CH,
@ +CrO, + (CH4C0),0
CH(OCOCHS5), CHO
- H;0"
273K 283K @ « @
Benzal dehyde
dil. NaOH
(). cHgcocl 4830 , oy cHo Ty,
(X)
_CH- Heat
CHg = CH-CHCHO __ 22 cH.cH = cHeHO
OH (2) Crotona dehyde

(Aldol)

(B). Formaldehyde forms primary alcohol while all other
aldehydes form secondary alcohols on reaction with
Grignard’s reagent followed by hydrolysis.

R R OMgl
Ne o N
R/C— O+ CH;Mgl —» R~ \CH3

H*H,0 R
—= >
R CH,

NaOH
cu NeOR , HCoONa+ CH40H
(D). CHz0H — = — H%o o 3

(C). Both ethanal and propanal will givesilver mirror test
and red preci pitate with Fehling's solution. They can
be differentiated by iodoform test.

ketones which in turn are less reactive than
aldehydes. Acetophenone does not react with
NaHSOs.

(39) (A). lodoformtest isgiven by the compounds containing
CH3CO group or CH;CHOH group (whichisoxidised
to CH5CO group). Sampleisheated with 1, and NaOH,
the existence of yellow ppt. indicates the presence
of CH3CO group or CH;CHOH group.

e.g., CH;CHO + 3I, + 4NaOH

— CHI;+HCOONa+ 3Nal +3H,0
lodoform (yellow ppt.)
CHACH,O0H 19, CH,CHO ——2-— CHI,
n-butyl alcohol (CH;CH,CH,CH,OH) doesnot give
iodoform test asit does not possess the CH;CHO or
CH4;CHOH group.

O

| i
(A). H—C—H+ HCH, - CHO L NeoH

(40) v

H

I
cTH2 ~CH=CHO——;-5> CH, = CH-CHO (X)

OH

_HON , CH,=CH- CH-COOH

H3OJr
OH
@41 (). CH3CHZCH0+C|H2 CHO
OH
CHz;-CH, -CH- (IZHCHO
CHy

dil NaOH

(42) (A).CH3CHO is most reactive towards nucleophilic

addition reactions.

(C). CH,COCH,4 %cg ; 3

_ H2804/HgSO4 N
—0— CH=CH(Y) i > CHLCHO(2)

(A). Acid chlorides are reduced to aldehydes on reaction
with BaSO, and Pd.Thereactioniscalled Rosenmund
reduction.

(43)

Ag

(44)

Ho
RCOCI m) RCHO+HCI

H,O/H*

(B). CH3COOC,Hy —4—— CH3COOH+ C,H50OH
Ethyl ethanoate () (2)

) lcro3

(45)

CH4COOH
v)
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(46)

(47)

(48)

(49)
(50)

(51)

(52)

(53)

(54)
(55)

(56)

(57)

(B). Aldehydes give silver mirror test with Tollens’
reagent while ketones form oximes with
hydroxylamine. Hence the compound is a ketone.
Alcohol and ethers do not give this test.

(A). Formic acid acts as a reducing agent it reduces
Fehling's and Tollen's reagent.

(D). Ethanal givesiodoform test while propanal does not
giveiodoform test.

(C). Tollens reagent is used to detect aldehyde group.

(A). Ketones react with ethylene glycol under similar
conditionsto form cyclic products known asethylene
glycols ketals.

1
O
){ |:OH HCl O O
+ e
OH Ethylene glycol
ketal

K oCro07/H*

(B). CHsCHO 2

CH4COOH

—CalOM2 , (CH,C00),Ca—M 5 CH,COCH;

(C). The solubility of aldehydes and ketones decreases
rapidly on increasing the length of the alkyl chain.
All aldehydes and ketones are fairly soluble in
organic solvents like benzene, ether, methanaol,
chloroform etc. In fact many naturally occurring
aldehydes and ketones are used in the blending of
perfumes and flavouring agents.

(D). lodoform reaction with sodium hypoiodite is also
used for the detection of CH;CO group or
CH3CH(OH) group which produces CH,CO group
on oxidation.

(C). Fehling's test is given by aliphatic aldehydes only.

(A). The oxidation of toluene (CgH5CHg) with chromyl
chloride (CrO,Cl,) in CCl, or CS, to give
benzaldehydeiscalled Etard reaction. Inthisreaction,
the chromyl chloride first forms a brown complex,
which is separated and then decomposed with H,O
to give benzal dehyde (CgH;CHO).

(C). CH3— IC: 0+ HZNHN@Noz
CHj

NO,
> CH;-C= NHN@NOZ
CH, NO,
(B).
OH (I?
CHz— CH—CH,CHy —AKKMMOs oy C— CH,CH3
Butan-2-ol Butanone

(58)

(60)

@

@

©)

COCH;
(CH3C0),0
o () o
Friedel-Crafts Acetophenone
acylation (X)
COCH,
Conc. HNO3
Conc. HySO,4 NO,
m-Nitroacetophenone
)
o
Il
C-CH,
H+
©. +CH;CHNH, ———
c|>H
CH;3— C — NHCH,CH; CHz— C = NCH,CH;
-H,0
—
EXERCISE-3
1. 03
1 2.2n, HZO
NaOH
_—
A
COOH  OCH,CHj
CH,OH
5.
f COOH
3C Hs
are soluble in aqueous NaOH.
o)
H- g H
CHsCH=0+0OH—=—=CH,-CH=0
CH,OH
H,C-CH=0
(Ltimealdol)

e
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/—\03 CH,OH
|
c:H2 CH= 0= iOCH, -C-CH=0
|
CH,OH CH,OH
(3timesaldol)
0
e CHZ0H
H—C—H-+OH
——""""» HOCH,-C-CH,OH +H—C—0®

I
CH,0OH O
(Crossed Cannizaro productl)

the carboxyl functional group (-C—OH) spresent in.
I

O
O O
N COOH
@ 2 gL < SHEN
COOH
O O o)
Q 0
202 03/Hz0p _ HOOC
A HOOC
o
o)
4 II
® 5 () CH3— CH2— CH2— CH;— C—CHy
o)
() CH3—CH,—CH,—C—CH,—CHg
CHs O
| Il
() cH3— CHy,— CH—C—CHj3

It has chiral centre

CH; O

(v) CH3—C|H —C—CHy
H,
CHsz O

) CH3—CIH —g—CHZ—CHg

)
(VI) CH3—(|3H —CH,—C—CHj

CH,

Only (111) form diastereomers on addition reaction
so, desired ketones as per addition reaction is 5.

(6)

(7

OH OH
: |

3. ph—COEt—MI/Ether oy c__c_ph
(i) Ho0 |
Et Et

Number of stereoisomers of the product
n_1=22-1=3

Three stereoisomers would be d, ¢ and meso.

4.

D

Me +CHZCHZCHO—> Me~~—(:H2 CH= CH+Me (:H2 (:H2 CH

(®)

@

)

3

4
©)

(6)

()
8

H

D CHO OH D

L]
ME+CH2—§H—$H—CHZ CH, Me

H 22=4 H

S
L O% ,O Na
Conc. NaOH C

O3 ol :
| s |
84. ZI N
S P Q

CH,OH

o)
Il

LiAIH, CH2OH chicoci CHp-O-C-CH3
e —

CH,OH (excess) CH2—O—|C—CH3
o}
Mol. weight (R) =62, Mol. weight (S) = 146, Ans. 84

EXERCISE-4

(C). CH5CH,COOH _‘;2? Cl-CH, - CH, - COOH
r
Alc. KOH
—HCl

(C). Acid without— COOH group.
-1/2
.0
NS g2

(D). CHy=CHCH,0H
(D). The general formula C,H,,0, could be for open
chainiscarboxylic acid

CH,=CH-COOH

(A)HC

o) O
D). RcZ_ +Nu—R-CZ  +7 isfastestwhen
z Nu

ZisCl.

(A).

(D). On mixing ethyl acetate with aqueous sodium
chloride, the composition of the resultant solutionis
CHZCOOC,Hs +NaCl

==
I 234




(ALDEHYDES, KETONES & CARBOXYLIC ACI D) Q.B.- SOLUTIONS

SOAL

ODM ADVANCED LEARNING

(9)  (A).Clemensonreduction
(10) (D). Butan-2-one
3
P
@  (©)-CHy-Cc=N
(12) (D).b>c>d>a
(13 By Cannizzaro’s reaction (without o-H containing
carbonyl compounds give this reaction).
(14) (D).Chromicanhydrideinglacial acetic acid
H H
NN N S
15) (B). C=0+HCN —> C-O+H"+CN
s ®. S
(|:N
—> C-OH
~
HCHO > CH;COCH5>PhCOCH4
(16) (C).
(17) (C). The compound formed as a result of oxidation of
ethyl benzene by KMnQO, is benzoic acid.
OH
ag. KOH /
—
(18) (D).CH4CHCI, A CH3CH oH
gem diol
—129 , cH cHO
(19) (D).CHZCOOH +C,H-0H
—Cone R4, CHLCO0C,Hg +H,0
Ethyl acetate (ester) hasfruity smell.
(20) (C). Cannizzaro reactioninvolveshydridetransfer asthe
rate limiting step.
21) (B). = 3 = _~—
(21) (B) CH, C\R—) H_C\H +O_C\R
Presence of one vinyl group gives formaldehyde as
one of the product in ozonolysis.
(22) (D).
_o~° - =0 -
CH3_C\CI CoH50 , CH3_C<O_CH +Cl
2''5
Ethylethanoate
/ O
(23) (AC).cH-cZ ThatnHigl” CHS_C<°_ g
o)
O O
I [Ag(NH3)o]" =z
H—C—H g( 3)2] H_C _ +A
— > ~0 g l
0]
I NH CH4;CH cogﬁ H
(24) (D). CHsCH,-C-OH 73 , ©H3 2(3) 4
(A)
1
A Brp, KOH _ _
CH3CH2; —NH, Hofmanzn bromamide CH3 CH2 NH2
© reaction

LiAlH4

(25)  (A). CH3COOH —""4— CH;CH,0OH

— P8, CH4CH,Cl —AIKOH 1 c=cH,
(Ethylene)

(26) (C).

CHO
cocl
CH3 COOH
socl, Ho/Pd

S ) == Q) 22 ®

A ©
0 0

@7)  (A). 5-keto-2-methylhexanal is WH

Aoml R
e

HY H

(C). DIBAL-H reduces ester and carboxylic acid both
into aldehyde at low temperature.

(o] o

[Ag(NH3),]"OH™ |
(B)' @ (Tollen's reagent) @
CHO
o HO CH;
CH3MgBr
(Excess)
HO—1—CH3

G-ocH, CH

(28)

(29)

H*/CH30H
(Esterification)

(30) (A). EWG increases acidic strength
NO,CH,COOH >NCCH,COOH
>FCH,COOH > CICH,COOH
(A). Aldehyde reacts at a faster rate than ketone during

aldol and steric less hindered anion will be a better

31

nucleophile so self aldol at CH3—(|£—H will be the

major product.
(32 (C).

O\ Cl (li
o+ © AlCl3
d A @i cl
o) COOH
Fridel-craft acylation, —Cl group is an ortho & para
directing.
(33 (A).

H-.
CH3-C-CHy—C-CHg ~  CHa-G_ F~CHs
Keto LS
Enal
Due to intramolecular H-bonding and resonance

stabilisation enol content is maxi mum.

—Q
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(34 B).
CHo-CHs coxK CO2H
Alkaine KMnOy4 H30+
— ST
(35) (D).
H/ MeOH
2N H/meok B\ S Bress BN OMe
—0 _ \ C
|'/ H/ OMe r—/ \OMe
Hemiaceta Acetd

Acetone as substrate is less rective than propanal
towards neucleophilic addition.
(36) (A).
— — PBry ——=—~_"F
o CHO — o OH - lMg/Ether

ﬁe CO,

®
/%\/COOH 4H_ — c-0 /%\/MgBr

EXERCISE-5
NCHj

(o]
® @y o, N {
LiAIH4/H20
[H] > <

@ (D). cHycooH—X2_, cH, - cocl

NHCH4

i o
Friedel Craft's C C-CH
reaction @/ ~ CH; HCN @/ | ’
CN
@ / AICls
OH

|
H2O( hydrolysis of ([. -CHj
'ano grou
cyano group) @/ L oon

(3) (D). Reactivity oc 1/steric-Hinderance

(4)  (A). CHz-C-H—N ,cHy—cH-cN

Il I
o] OH

® *
_H7/H20  cH, - CH- COOH

|
OH
(Rac. mixture)

|
(5)  (D).CHyCH,COOH — =2 CH3CH,COCI

NH3 KOH
——=— CH4CH,CONH, ——— > CH4CH,CH,NH,
I

Br,

O e}
| I
(6)  (A). CHiC{OCsHs +H]- CH~C-0CsHs
O O
Il Il
_— CH3— C- CHZ - C- OC2H5
(ethyl acetoacetate)
@ D). >C -0 Zn—Hg/Conc. HCI >CH2 +H,0

Clemmensen reduction

CHj
\C: O

eg.,
J CH3/

(8)  (A).Aldehydes containing no o-hydrogen atom on
warming with 50% NaOH or KOH undergo
disproportionation i.e. self oxidation-reduction
known as Cannizzaro’s reaction
2C¢H;CHO +NaOH

50% NaOH

CHs
_Zn-Ho \CH2+ H,0

Conc. HCI CH3/

CgHsCOONa+ CzHCH,,OH
(9 (A). Aldehyde and ketones having at least one

a-hydrogen atom in presence of dilute alkali give
B-hydroxy aldehyde or B-hyxroxy ketone.

9 OH
i |
CHj -G+ HCH,CHO JNOH oy ¢ CH,-CHO
| |
H H
Acetaldehyde Aldol
A
— 2 5 CHs-CH=CH.CHO
-H20 Crotonaldehyde

(10) (C). Thedegreeof hydrolysisincreases asthe magnitude
of positive charge on carbonyl group increases.
Electron withdrawing group increases the positive
charge and electron releasing group decreases the
negative charge. Among these NO, and CHO are
electron withdrawing group fromwhich NO, hasmore
— | effect than — CHO. On the other hand CHisa
electron releasing group therefore the order of

reactivity towards hydrolysisis
cocl  cocl cocl cocl

NO, CHO CHs

(11) (C). Electron withdrawing substituent increases the
acidity by increasing the ionic character of -O - H
by inductive effect.

Electronegativity decreasesintheorder : F> Cl > Br
and hence — | effect also decreases in the same order,
therefore the correct option is

FCH,COOH > CICH,COOH > BrCH,COOH > CH,COOH

e
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(12) (B).
o°® o)

| I
CgHs —C—-CHs ~C—CgHs

- |
CoH50" Na —_C- CH2

CeHs

OH o o)

HT | I -H20 Il
—> CgHs5 - C-CH,-C-CgHg — > CgHs-C=CH-C-CgHg

CHs CHa

(13) (D). a-hydrogen of carbon of ketone is attached to
electron withdrawing group (I effect).

(B). Weaker is basicity, better is the leaving group and
more is rate of nucleophilic substitution.

(C). Trichloroacetaldehyde, CCI,CHO reacts with
chlorobenzene in presence of sulphuric acid and
produces DDT (Dichlorodiphenyl trichloroethane).

(C). o hydrogen is substituted by bromine.

(B). (a) Reimer - Tiemann reaction,

OH

(14)

(15)

(16)
17
OH

CHO

+CHCl;+NaOH — +NaCl +H,0

(Here, anew C — C bond is formed.)
(b) Cannizaro reaction,

2HCHO __Cone:NeOH | CH,OH + HCOONa

(No new C — C bond is formed in this reaction.)
(©) Wrutzreaction: 2RX +dryNa—R-R
(onenew C - C bondisformed.)
(d) Friedel - craftsacylation,

Anhy AICI5
+CHg000 —2——3,

(New C-Cbondisformed.)
Thus, among the given reactions, only cannizaro
reaction does not involve the formation of a new
C- Chond.

(A). The reagent which can convert — CONH, group into
- NH,, group is used for this reaction.
Among the given reagents only NaOH/Br,, converts
— CONH4 group to — NH,, group, thusit is used for
converting acetamide to methyl amine. Thisreaction
iscalled Hoffmann bromamide reaction.
CH;CONH, + NaOH +Br,,

— CH,NH, + NaBr + Na,CO5 + H,0
methyl amine

(D). Lesser theelectron density of acyl carbon atom, more
will be the susceptibility of nucleophileto attack it.
The Cl atom has strong —I effect because of the weak
n-bond between the small sized C-atom and large
sized Cl atom. Thus in CH,COCI, acyl carbon has
least electron density and hence, more susceptible
for nucleophilic attack.

COCHg

(18)

(19)

(20) (C).The ease of dehydration of the given compounds
can be explained on the basis of the stability of the
carbocation formed. In case of options (A), (B) and
(D), a secondary carbocation is formed but the
presence of an electron withdrawing > C=0 group
adjacent to the positively charged carbon, intensifies
the charge and hence destabilies the species.

@)

A M M
H3C/W HC  + Ha 1

@ (0) ©
However, in case of option (C), a secondary
carbocation isformed, but the el ectron withdrawing
> C=0groupispresent away, asafarther result, the
effect of this group is diminished and hence the
carbocation isrelatively more stable.

Zn-H
2) (©). >C=O—>n 9 \CHZ

HCl
Clemmensen reduction
(22) (D).
COOH Cocl CONH,
SOClz NHg
—HCI

(B) (D)

(23) (D). Correct reactivity order for nucleophl lic addition
reaction with PhMgBr
H Ph
© 3\C:O >CH3\C—0> Cc=0
H cHy ud
(due to steric crowding).
(24) (D).

-+
CH3—CH, - COOH—"2 5 cH, — CH,— COONH, 2
(A)

CH3—CH, — CONH, —RO**B% . CH,—NH,
Hoffmann _
© bromamide (Ethylamine)
reaction
OH
®

|
(25 (). (@ CcgHscNO—=Ms CsH5CH—ﬁ:—CGH5

(Benzoin)

@

.................................

OH OH OH OH

Phenolphthalein

wrem
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OH
O-COPh OH
CoPh
AI CI 3 +
© —
COPh

Fries rearrangement

COOCH;
(d) OH ((Oil of wintergreen)
(26) (C).Cannizzaroreaction
i
CH=0 C_OG) CHz—OH
@\ 509% KOH +
ST
cl cl d
OC,Hs5
I
(Zn (D) CH3-ﬁ-CH3% CH3_C_CH3
O OH
Hemiacetal
CoH50H |
——%—=— CH3;-C-CHjy
Acetal
(28) (A).CF;—COOH >CCl;—COOH>HCOOH
> CH4COOH (K 4 order)
o)
I CH=0
C-Cl Ho
@ ™ @( vl
It is Rosenmund reaction.
(30) (D).R-CH=0+H,N-NH,—->R-CH=N-NH,
It isaNucleophilic addition-elimination reaction.
(31) (AD).Itislodoformreaction.

Acetophenone

o s<0)

|
O

CH3—CH—CHy
OH

and 2-Hydroxypropane { |

both give a yellow precipitate of CHI5 (iodoform)
withiodine& akali.

(32) (C). Stability orderis

CH3—-C=CH-C-CHg>CHz—C-CH,—-C-CHg>

I I I I
OH o] o) o)

Intra molecular H-Bonding
and conjugated diene
and it hasinvolved more
acidic —-H[-CH,-]

(No conjugated
diene)

CH2 = C—CHZ—C—CH3

| |
OH o]

Involvement of
less acidic — H in tautomerism

(A). In presence of Zn — Hg and conc. HCI reduction is
useful specially for aldehyde and ketone but
carboxylic group remains uneffected.

: ,CHg ©CHO

COocl CHO

Ho/Pd+BaS0Oy4 @
%

Rosenmund Reaction
CHO

Q ©

(D). Electron withdrawing group i.e., — NO, favours
nucleophilic attack.

o)
[ .
(B). CHj— CH, — C— CH,, — CH4 —Reduction

This ketone does not give tollens test.
Also it does not give iodoform test because it does

(I? )
not have LCH3 - C—J group.

(33)

CrO4Clo+CSy/Hz0®
Etard reaction

Co+HCI/AICI3
Gatterman Koch Reaction

(34)

(35)

(36)

anhydride

(37) (D). Reaction of carbonyl compounds with ammonia
derivatives is an example of Nucleophilic addition
elimination reaction.

(C).EWG (electron withdrawing group) increases
reactivity towards nucleophilic substitution reaction.

-NO, is strong electron withdrawing group.

(38)

=
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(39) (A). ciscylopenta-1, 2-diol canform cyclic ketal whereas

tran-cyclopenta-1, 2-diol can't form cyclic ketal.
OH o CH
L one oL
OH CHj, o/ \CH3

@) H

(48)

Il I
(A). R—C-H+R'NH,—> R—-C=N-R'+H,0
Schiff base

(D). It isknown that basic need for the existence of Keto-
enol tautomers is the presence of at least one
hydrogen atom at adjacent sp3 carbon of carbonyl
carbon.

©).
() CHy—CH,—CH,-Br

elimination CH;-CH=CH,
i)

(iii) CHy—CH,—CH,—OH _HB |
CHz—CH,—CH,—Br

(40)

(41)

(42)
(49)

elimination CH;-CH=CH,

(50)

elimination
—_—

CHz—CH=CH,

(iv) CH,=C=0 1B, Noreaction.
O

O
H, (gas, 1 atmosphere)
(B). Pd/carbon, ethanol

During hydrogenation of a,3 unsaturated carbonyl
compound by pd catalyst selective reduction is
observed of double bond.

(44) (B). On the basis of —I effect, the correct acidic strength
would bell > 111 >1
Acidic strength oc — I, — M effect
—I effect depends upon distance so Il have stronger
—| effect than 111.

H,0, H,S0,

(45) (C).CH3-C=CH — 355, —— HaC-

(43)

(51)

=CH2

T
OH
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(46) (A). CH3- (”3— NH,

CH5—NH, + 2KBr + K,CO4
Thisreaction isknown as hoffmann hypobromamide

reaction.
47 (B).
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CHy—CH,—OH cusc _CHz—CH=0 [AgiNry)" Silver mirror
Ethanol Ethanal observed
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CHy—CH=N NH-C-NH,
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(D). Due to formation of intermolecular H-bonding in
carboxylic acid, association occurs. Hence boiling
point increases and become more than the boiling
point of aldehydes, ketones and alcohols of
comparable molecular masses.

(A). Option (A) is secondary alcohol which on oxidation
gives phenylmethyl ketone (Acetophenone). This

‘ -, and NaOH form iodoform and

sodium benzoate.

(A) Acetophenone

|
@COONa + CHlg ¢—-5—
lodoform
Sodium benzoate (Yelow PPt)

COOH COONH,
oL =X
COOH COON HZ
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: :CONHz

- NH3l Strong heating
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