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NEET SYLLABUS

Alcohols : Nomenclature, methods of preparation, physical and chemical properties (of primary alcoholsm
only); identification of primary, secondary and tertiary alcohols, mechanism of dehydration, uses with special
reference to methanol and ethanol. Phenols : Nomenclature, methods of preparation, physical and chemical
properties, acidic nature of phenol, electrophilic substitution reactions, uses of phenols. Ethers : Nomenclature,
methods of preparation, physical and chemical properties uses. Aldehydes and Ketones : Nomenclature, nature of
carbonyl group, methods of preparation, physical and chemical properties and reactivity of alpha hydrogen in

aldehydes, Carboxylic acid : Nomenclature, acidic nature, methods of preparation, physical and chemical properties;



OBJECTIVES

After studying this unit, we will be able to :

Name alcohols, phenols and ethers according to the IUPAC system of nomenclature;
Discuss the reactions involved in the preparation of alcohols from

(i) alkenes (ii) aldehydes, ketones and carboxylic acids;

Discuss the reactions involved in the preparation of phenols from

(i) haloarenes (ii) benzene sulphonic acids

(iii) diazonium salts and (iv) cumene;

Discuss the reactions for preparation of ethers from

(i) alcohols and

(ii) alkyl halides and sodium alkoxides/aryloxides;

Correlate physical properties of alcohols, phenols and ethers with their structures;
Discuss chemical reactions of the three classes of compounds on the basis of their
functional groups.

Write the common and IUPAC names of aldehydes, ketones and carboxylic acids;
Write the structures of the compounds containing functional groups namely carbonyl
and carboxyl groups;

Describe the important methods of preparation and reactions of these classes of
compounds;

Correlate physical properties and chemical reactions of aldehydes, ketones and carboxylic
acids, with their structures;

Explain the mechanism of a few selected reactions of aldehydes and ketones;
Understand various factors affecting the acidity of carboxylic acids and their reactions;
Describe the uses of aldehydes, ketones and carboxylic acids.
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OXYGEN CONTAINING COMPOUND

1.0 HYDROXY DERIVATIVES

Hydroxy derivatives

Aliphatic hydroxy derivatives Aromatic hydroxy derivatives

1.1 Aliphatic Hydroxy Derivatives
Hydroxy derivatives in which —OH is directly attached to sp® ‘C’ (Alcoholic compounds).

1.2 Aromatic Hydroxy Derivatives
Hydroxy derivatives in which —OH is directly attached to sp? ‘C’ or benzene ring (Phenolic compounds).
Aliphatic hydroxy derivatives :

(a) Classification according to number of —OH groups :

()  Monohydric [one-OH] ——— CH,CH,—OH
(i) Dihydric [two-OH] —— CH,—CH,
oH  OH
(i) Trihydric [three -OH] ——— CH,—CH —CH,
OH OH O
(iv) Polyhydric [n —-OH] _— (|:H2—|CH—(|:H—(|:H—(|:H—(|:H2

OH OH OH OH OH OH
(b) Classification according to nature of carbon :
) por1°-alcohol ———— CH,CH, - OH
(i) s or2°-alcohol ——— (CH,),CH - OH

(fi) tor3°-alcohol ——— (CH,),C-OH

g
o

MONOHYDRIC ALCOHOL

General Methods of Preparation

N
d

(i) From alkanes (By oxidation):
(CH,), C—H A0, (CH,),C—OH
(ii) From alkenes :
(@) By hydration :

H@
CH,—CH=CH, —Hzo—> CHS—C|H —CH,
OH
(b) By hydroboration oxidation :

(1)BH,, THF
CHs_CH:CHZ (2)H2302/HO® CH 3 _CH 2 _C|H2 (10 alCOhOl)
OH
(c) By oxymercuration demercuration :
(i)Hg(OAc), H,0
CH;,—CH=CH, —epn, ~ - CH,—CH —CH;,

|
OH
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(iii) From alkyl halides (By hydrolysis) :

Aq. KOH
CHS_CHz_Cl or M(j)ist Ag,0 CH3CH2_OH

(iv) From carbonyl compounds (By reduction) :

~C=0 Reducing agent ~CH—OH

Reducing agents may be,

LiAH, /He
NaBH,/H®
Na + EtOH
Ni/H,
R—CHO — ——2t— R—CH,—OH
R —<|:| —R s R—CH —R
|
OH
0D
H
0 LiAH,
D
NaBD,
5
H ®
CH,—CH=CH—CHO —"—> CH,—CH=CH—CH,—OH
Crotonaldehyde
(v) From ethers :
R—O—R diH;S0, . R—OH +R—OH

CH,—O—CH,CH, __dilH,S0s . CH,—OH + CH,CH,—OH
(vi) From acid and derivatives (By reduction) :

LiAH,

R—COOH T) R—CHz—OH + HZO
R—C—C] — R—CH,—OH + HCl
|
0
R _(ﬁ —0OR — R—CH,—OH + R—OH
0
R—C—0—C—R —*— R—CH,—OH + R—CH,—OH
O 0

Note : Amide on reduction gives amine not alcohol.
R _(ﬁ —NH, —=%— R—CH,—NH, +H,0

22 ° Ommmmeee————— )
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(vii) From esters (By hydrolysis) :
(@) By alkaline hydrolysis :
NaOH

R—C —OR — R—C—O0ONa+R —OH
[ I
0 0

OH OH

. | i k\@

Mechanism: R—C—0OR —©  sR—C{OR——>R—C + RO

”D [NaOH] |4> sA) | (SB)

O oP° O

[

@ 0
R—C—ONa + ROH«—*—R—C—O + ROH

I I

O O

NaOH —C—

CH,—C —0CH, — CH, C|| ONa + C,H,0H
I
0 0]

Huydrolysis is Nucleophilic substitution reaction (NSR) and Order of reaction is 2. Alkaline hydrolysis is also
called as saponification

Ph—COOC,H, __HO® | Ph—CO0° + C,H.,OH
(b) By acidic hydrolysis :

2]

R_ﬁ_OR ﬁ R_ﬁ —OH +R —OH
0 0
0 H38 18
CHs_(|:| _OC2H5 P CH3—(|:| —OH +C2H5OH
0 0

(viii) From p-amines :

NaNO,+HCl(aq.)

R—NH, or HNO, R—OH + N,
CH,CH,—NH, __HNOo; , CH,CH,—OH + N,
Mechanism :
® 0O €] ]
CH,CH, — NH, —NeN%+HA . oy CH, — N, Cl—> CH, CH, + N2+ Cl
(Unstable)
H,0
———— > CH.CH, — OH [major]
(€]
. < > CHCH,—Cl -
CHCH, — 8§y,
—— > CHCH, —O—N=0 + CH,-CH,-NO,
® (side products)
| H CH,=CH,
CH,~CH,-OH
-2 - =

CH,-CH,-O-CH,-CH, —
Intermediate is carbocation so rearrangement may be possible.
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[lustrations

Illustration 1. CH,CH,CH,—NH, __NaNO,+HQ , 7
Solution. Mechanism :

® 0 @
CH,CH,CH,—NH, —+, cH CH,CH~N, a0 —— CH,CH,CH,

9 ®

] .
CH3_ C|H_ CI_I3 — Ho CI—I3_ CH_ CI—I?; <_rl:asrkll':;gement
OH

Exception: CH, —NH, —"% ,CH, — O —CH, |

(ix) From Grignard reagent :
(a) p-alcohol :

R—MgX + [0] ——> R—O—MgX —HO . R—OH
[Same C-p-alcohol]
R R
57 45 | 1o |
R—MgX + H —?—H———) H—C|—H —= 3sH—C—H
|
O OMgX OH [one C more p-alcohol]
R R
-0 40 | H.O |
R—MgX + CH,—CH,—— CH,—~CH,—*—- CH,— (|3H2

v\_\/ |
o) OMgX OH

[two C more p-alcohol]
(b) s-alcohol :

i i
R—MgX + R—C—H——>R—C—H —"2 SR —C—H
ll I |
0 OMgX OH
R
|
R—MgX + H—C—OR ——H—C—R —="%5H—C—R
I [ : |
0 0 OH
(c) t-alcohol :
R R

| |

R—MgX + R—C—R——>R—C—R —2 SR—C—R
[ | |

0 OMgX OH

R
|
R—MgX + R—C—0OR——>R —C—R %R —C—R
I I 2 |
0 0 OH

Physical properties :

(i) C,to C,, are colourless liquids and higher alcohols are solids.
(i) Density of monohydric alcohol is less than H,O.

(ili) Density oc mol. wt. (for monohydric alcohol).
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(iv) Solubility : C, to C, and t-butyl alcohol is completely soluble in H,O due to H-bonding.

No. of side chains

solubility oc molecular weight

Order of solubility :
CHOH > CH,OH > CH,,OH

G
CH,CH,CH,CH,OH < CH,CH,CH—OH < CHS—Cl—OH
& CH,
CHSCHZCi,I—I2 < CH3—C|IH —(|ZH2 < (|3H2—(|:H —(IZI-I2
OH OH OH OH OH OH
[Number of OH increases, H-bonding increases]
(v) Boiling points : BP oc molecular weight
No.of side chains
Orber of BP :C,H,OH < CH,OH < CH,,OH
T
CH,CH,CH,CH,OH > CH3CH2(I3H—OH > CH 3—C| —OH
CH, CH,
CHSCHZCi,I—I2 < CH 3—C|H —C|H ) < (|3H2—(|:H —(IZI-I2
OH OH OH OH OH OH

[Number of OH increases, H-bonding increases]

Ilustrations

Illustration 2. Boiling point of alcohol is more than corresponding ether. Why ?

Solution. H-bonding in alcohol.

Illustration 3.  Boiling point of alcohol is less than corresponding carboxylic acid. Why ?

Solution. Dimer formation in carboxylic acid.
B /O ...................... H_ O\ B
OH ................................... O

2.3 Chemical Properties

Monohydric alcohol shows following reactions
(A) Reaction involving cleavage of 0 + H
(B) Reaction involving cleavage of ¢ -+~ QH

(C) Reaction involving complete molecule of alcohol
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(A) Reaction involving cleavage of O -i— H : Reactivity order (Acidic nature) is

CH,—OH > CH,CH,—OH > (CH,),CH—OH > (CH,),C—OH
(i) Acidic nature :
HO > R—OH > CH=CH > NH, (Acidic strength)

Alcohols are less acidic than H,0O and neutral for litmus paper and give H, with active metals (Na, K)

1
R—OH+Na —— R—ONa + 5 H,

1
R—OH+K —— R—OK + 5 H,
(ii) Alkylation:
R—OH __CHNya R—O—CH,—H

R—OH __ MNa | R—ONa RX , R—O—R
(Williamson synthesis)
(iii) Acylation :
R—=0OH+Cl =C—=R— R—0—-C—R
; 3

(Acylation)

R—OH+Cl =C—CH,— R—O—(f'—CH3
l

0 0
(Acetylation)
OH O— % — CH,
@c OOH —ahcoa @—OCOOH
Salicylic acid Acetoxy benzoic acid

Acetyl salicylic acid
Aspirin [Used as analgesic and antipyretic]
(iv) Benzoylation : (Schotten Baumann's Reaction) :
R—OH +Cl —C —Ph — R—0 —C—Ph

| |
0 0

(Benzoylation)

(v) Esterification :

R—C—OH+R —OH —==is y R —C—OR +H,0
|| ||
0 0

Conc. H,SO, is used as catalyst and dehydrating agent.

26 Mechanism :

m Z:\NODEO02\BOAI-BO\TARGET\CHEM\ENG\MODULE-6\02 OXYGEN CONTAINING COMPOUND\O1-THEORY.P65



m Z:\NODEO02\BOAI-BO\TARGET\CHEM\ENG\MODULE-6\02 OXYGEN CONTAINING COMPOUND\O1-THEORY.P65

ALLEN Pre-Medical : Chemistr

® .
R—C—OH H R C—OH _BROH ,p C_OH
H) (H,SO,] \ \

0 O—H O—H

AN
R—C_OR «———R— 2(\%/11
_H -H,0, -H® |(> \H
O
\H

Ex. CH,— cm OCH, —et8% , cH,— c— OCH, +H,0
[
6 0

18
Ex. Ph—C OCH, _conc iSO, , pp, c— OCH, +HO
O
Dry HCI can also be used as dehydrating agent.

Ex. cHs—% OCH, —#He , CH,— c OCH, +H,0
o

1

eaclvily 1or esteritication Steric hindrance

Reactivity of R — OH [If acid is same] : CH, - OH > 1°> 2°> 3° alcohol
Reactivity of RCOOH [If alcohol is same] :

CH,
|
H— C— OH > CH,— C— OH> CH,— CH— (|f_ OH > CH,— Cf?_ OH
I I |
o) o) CH, O CH, O

(vi) Reaction with CH=CH :

OCH
= BF; /HgO CH.CH 3
CH=CH +2CH,—OH = —Bh/HO , LCHS CH,
Methylal
BF, /HgO H;
CH= CH + 2CH,CH,— OH — 5 CH,CH<

OCH;

Ethylal
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(vii) Reaction with carbonyl compounds :

_ _ ® OR
OR
Acetal
R—C—R+2R —OH _we . Ry, OR
I R” “OR
0 Ketal
_OCH,
CH,CHO + 2CH,—OH —, CHOES,
Methylal

(viii) Reaction with Grignard reagent :

_ _ _ X
R—MgX + H—OR —>R—H+Mg{

(B) Reaction involving cleavage of C-é—OH : Reactivity order or basic nature is
CH,—OH < CH,CH,—OH < (CH,),CH—OH < (CH,), C—OH

(i) Reaction with halogen acid :

R—CH,—OH + HCl —&<% _, R—CH,—Cl + H,0

| Reactivity order of the acids is HI > HBr > HCl

(ii) Reaction with phosphorous halides :

3R—OH + PCl, —_ 3RCl + H,PO,

R—OH + PCl, —_ R—CI + POCI, + HCI
(iii) Reaction with thionyl chloride (SOCL,) :

R—OH + SOCl, —24¢ ,  R_Cl + SO, + HCI

(gas)
(iv) Reaction with NH, : Alumina (Al,O,) is used as dehydrating agent.

Al,O
RTOH+HNH, ¢ R—NH,+ HO

(C) Reaction involving complete molecule of alcohol :

(i) Dehydration : Removal of H,0

(@) Intermolecularly removal of H,O [formation of ether]

(b) Intramolecularly removal of H,O [formation of alkene]

— 10C  , C,H.-O-C,H, (Williamson's continuous etherification)

C,H;-OH + H,50,—

conc. X
( )L CH,=CH,(Elimination)

CH.OH+AL0, —— > CGH~0—CH;

(Alumina) L%, cH=CH

Ease of dehydration follows the order :  3° ROH > 2° ROH > 1° ROH

-]
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(ii) Catalytic Dehydrogenation :

Cu

CH,CH,OH —0c— CH,CHO + H,
(p- alcohol) (Acetaldehyde)
CHS—C|H—CH3 —— CHS—C”—CH3+H2
OH 0
(s- alcohol) (acetone)
(|3H3 CH,
|
CHS—(|3—OH —soac—> CH,—C =CH, + H,0 [dehydration]
CH, (Iso - butylene)
(t—alcohol)
(iii) Oxidation :
R—CH,—OH —froes >  RCHO —gssidkis—  RCOOH
(p-alcohol) (same carbon acid)
@
R—CH—R' H/KMnO, or R—C—R m Roor:ilmp No reaction
| HY/K,Cr,0, [ '
OH 0 high temp. .
(s-alcochol) (same carbon) ——— > Acids (less carbon)
R
R—C:—R Room[(ilmp No reaction
OH high t
(t-alcohol) L 2% » Acids (less carbon)
CH,CH, —CH —CH, — 9 CH,CH, _(ﬁ —CH, —° CH,COOH + CH,COOH

|
OH

0

Carbonyl group goes with smaller alkyl group [Popoff’s rule suggested for oxidation of unsymmetrical ketones]

(iv) Distinction between 1°

, 2° and 3° alcohols :

(@) Lucas test : A mixture of HCl(conc.) and anhydrous ZnCl, is called Lucas reagent.

p-alcohol ZnCly +HCl
s-alcohol ZnCly +HCl
t-alcohol __#Cl+Ha

No turbidity at room temp. [On heating within 30 minutes.]
Turbidity appears within 5 minutes.

Turbidity appears within 2-3 sec.
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(b) Victor - Meyer test :

p-alcohol ——— Red colour
s-alcohol ——— Blue colour
t-alcohol ——— No colour
R—CH,—OH [19 R,CH—OH [29 R,C—OH 3]
J(P+Iz J(P+Iz J(P+Iz
R—CH,—] R,CH—] R,C—l
lAgNo2 lAgNo2 lAgNo2
RCH,—NO, R,CH—NO, R,C—NO,
J{HNOZ J{HNOZ J{HNOZ
R—C—NO, R,C—NO, No reaction
|
N—OH 111=O
Nitrolic acid (blue) Pseudonitrol (blue) Colourless

J(NaOH J(NaOH

Sodium nitrolate (Red) No reaction (Remains blue)
(C) Dichromate test :

H® /KyCry O

1° Alcohol . Acid + Cr*3
orange [Cr*®]
[green]
o H®/KpCry 07 +3
2° Alcohol . Ketone + Cr
orange [Cr*°]
[green]
H® /K, Cr, O . . .
3° Alcohol ML BN No oxidation, Remains orange
orange [CrJr6 ]

(v) Distinction between CH, - OH and C,H.OH

CH,OH CH,CH,OH
B.P. 65°C 78°C
I, + NaOH No ppt Yellow ppt of CHI,
Cu/300°C Smell of formalin [HCHO] No smell
Salicylic acid Smell like oil of wintergreen No smell
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OH
CH,OH é)j—COOCH3 Methyl ‘salic‘ylate .
conc. H,SO, ;A (smell like oil of wintergreen)
OH OH

Ph—OH

> (O COOPh Phenyl salicylate
conc. H,SO,

Salol (Antiseptic)

— i —CH,
Aspirin

COOH

CH,COCl O (Analgesic & Antipyretic)
or Ac,0 O COOH

1.

Which of the following reactions of alkanols does not involve C-O bond breaking

(1) CH,CH,OH + SOCI, (2) CH;CH(OH)CH, + PBr,

(3) CH,CH,OH + CH;COOH (4) ROH + HX

Which of the folowing alkanols is most soluble in water

(1) 1-Butanol (2) 2-Butanol (3) Isobutyl alcohol (4) t-Butyl alcohol
CH,CH,CH,OH PCl , o AlcKOH S HO" ~

Find product 'C' is

(1) CH,CH=CH, (2) CH,-CH-CH, (3) CH,-GH-CH, (4) CH,CH,CH,-Cl
OH Cl

Important facts about alcohols

(i) Toxicity [ethyl alcohol < Iso propyl alcohol < methyl alcohol]

(i) Absolute alcohol : Ethyl alcohol - 99.5%-100%

(i) Power alcohol : Rectified spirit + C.H, + Petrol for generation of power
(ivy Methylated spirit : Methanol + Pyrldme + mineral naptha + rectified spirit.
(v) 70% CH,OH is known as wood spirit.

(vi) 90% C,H,OH is known as Raw spirit.

(vii) C,H,OH is technically called WASH.

(viii) Rectlfled spirit contains 95.5% alcohol and 4.5% H,0.

@
(=)
r
=)
m
4
A
m
<
g
o
4
-
(7]

Oxidation by HIO, [per iodic acid] or (CH,COO),Pb [lead tetraacetate] :

(l:H—(|:H —HO%_, HCHO + HCHO

OH OH
(Ethylene glycol)

(szf(fH_??Hz ~ MO, HCHO+HCOOH+HCHO
OH OH OH

Glycerol
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Condition for oxidation by HIO, or (CH,COO),Pb
(i) Atleast 2—OH or 2 >C=0Oor1 —0OH and 1 >C=0 should be at vicinal carbons.

() One HIO, breaks one C-C bond and adds one ~OH to each carbon .

OH CH,
c. CH,—CH—OH + :CH—OH + HO—C‘—CHB
Ex. CH,—CH--CH-C—CH, —21%, OH OH OH |
OH (|)H (|)H J{—SHZO

CH,CHO + HCOOH + CH,—C—CH,

0 CH,—C—OH + HO—ClHCHz—C—H

| > | OH |
O OH |_n,0
3

CH,COOH + CHO—CH,—CHO

CHO

+ HO—C—OH —22, COOH | 110 + o,

(Hzcos) HO _CHz CHO

4.0 AROMATIC HYDROXY DERIVATIVES

Phenolic compounds : Compounds in which —OH group is directly attached to sp?c [Benzene ring] g
o)

OH OH OH £

© o g

8

g

Phenol 0-Cresol Salicylic acid é

e}

OH g

OH OH S

o Q

2

OH OH 0

:

Catechol Resorcinol Quinol %

All phenolic compounds give colour with neutral FeCl.. ks
Ph—OH _ neuralFeCl; . Violet colour §
CH,CH,—OH __neura FeCly_ No colour g
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PHENOL (C,H,OH)

4.1

Phenol is also known as carbolic acid. In phenol —OH group is attached with sp? hybridised carbon.

General Methods of Preparation

@

(2)

(3)

(4)

(5)

(6)

From benzene sulphonic acid : When sodium salt of benzene sulphonic acid is fused with NaOH phenol is
obtained.

C,H,SO,Na —recta®® » C H,OH + Na,SO,

From benzene diazonium chloride : When benzene diazonium chloride solution is warmed with
water, phenol is obtained with evolution of nitrogen.

OH

N,Cl
@ (SteamdisAtilled)HzO @ + N2 + HCl

By distilling a phenolic acid with sodalime (decarboxylation):

OH

OH
COCH aOH +CaO
@/ —NeOH+Ca0 @ + Na,CO,

Salicylic acid

From Grignard reagent : The Grignard reagent on reaction with oxygen and subsequent hydrolysis
yields phenol.

Br
CHMgBr O , CHOMgBr 10 , CHOH + Mg<
OH

From benzene :

OH

@+[O] 9}/&—&) @

From chloro benzene :
Ph—Cl __Aa.NaOH No NSR at normal condition

Stable by resonance

R—Cl —AaNOH , R OH[NSR]
Ph—Cl (1) Aq. NaOg, A&Pr , Ph—OH [NSR at high temperature]
@)H
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Order for NSR :
Cl Cl Cl Cl
NO, NO, NO, NO,
< < <
NO, NO,
max. -1, -M
Aq. NaOH min. e density | Aq. NaOH
o min. ESR | 25°C
300°C & Pr max. NSR
OH OH
@ NO, NO,
NO,

2, 4, 6-Trinitrophenol (Picric acid)

(7) Industrial preparation of phenol: Phenol can be prepared commercially by :
(@) Cumene

(b) Dow's process

(@) From cumene (Isopropyl benzene) : Cumene is oxidised with oxygen into cumene hydroperoxide in

presence of a catalyst. This is decomposed by dil. H,SO, into phenol and acetone.

CH,  oH, ?_OH
CH C(CH,), OH
S S @ IR
Cumene Cumene hydroperoxide

(b) Dow process : This process involves alkaline hydrolysis of chloro benzene-(obtained by above process)

followed by acidification.

1)NaOH,Cu-Fe /300°C
CH.Cl — ety + NaCl

(2) H®
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1.

Which of the following compounds does not show phenolic properties :-

CH—CH, CH,
(1) (|)H @ | : EOH

OH CH,OH
) @:OH @ @:OH

The number of dihydric phenols possible with the molecular formula C.H,O, is :-

(1) 2 (2)3 (3)4 (4)5

4.2

=
w

Physical Properties
(i) Phenolis a colourless, crystalline solid.

(i) It attains pink colour on exposure to air and light. (slow oxidation)

C6H50H————————o=<:>=o ----------- HOCH,

Phenoquinone(pink colour)
(i) It is poisonous in nature but acts as antiseptic and disinfectant.
(ivy Phenol is slightly soluble in water, readily soluble in organic solvents.
(v) Solublity of phenol in water is much lower than alcohols because of larger hydrocarbon part in the molecule.

(v Due to intermolecular H-Bonding, phenol has relatively high boiling point than the corresponding
hydrocarbons, aryl halides.

Chemical Properties
(A) Reactions due to -OH group :

(i) Acidic Nature : Phenol is a weak acid. The acidic nature of phenol is due to the formation of stable
phenoxide ion in solution. The phenoxide ion is stable due to resonance. The negative charge is spread
through out the benzene ring which is stabilising factor in the phenoxide ion. Electron withdrawing groups
(-NO,, —Cl) increase the acidity of phenol while electron releasing groups (~-CH, etc.) decrease the acidity
of phenol.

S} @
C.H,OH+ H,0 — CH,O + I—IBO

~

Phenol is stronger acid than alcohols but weaker than the carboxylic acids and even carbonic acid.

The acidic nature of phenol is observed as the following:
(i) Phenol changes blue litmus to red.

(i) Highly electro positive metals react with phenol.

2CHOH+2Na ——>  2CHONa+H,
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(i) Phenol reacts with strong alkalies to form phenoxides.

C¢H,OH+NaOH —— C.H; 81(?1 a+H,0

(iv However phenol does not decompose Na,CO, or NaHCO, because phenol is weaker acid than carbonic acid.
CH.OH + Na,CO, or NaHCO, —— No reaction
Ph—OH + NaHCO, =—— Ph—ONa + H,CO,

- 7

Acid-1 Base-l Base-ll Acid-l

Aad-I <  Aad-II

Reaction mn reverse direction.
Base-I < Base-II }

Note : Acetic acid reacts with NaHCO, and gives effervescence of CO,,.
CH,—C—OH +NaHCO, = CH,—C—ONa + H,CO, [H,0 + CO,1M
] i
Acid-I Base-] Base-II Acid-II

Acid-I > Acid-II

Based > Base-ll } Reaction in forward direction.

(i) Reaction with PCI, : Phenol reacts with PCI, to form chloro benzene. POCI, formed as biproduct reacts
with phenol to form triphenyl phosphate.

C,H,OH + PCl, s C_H,Cl + POCI, + HCl
3CH,OH +POCl, ——>  (CH,),PO, + 3HCI

(iii) Reaction with Zn dust: When phenol is distilled with zinc dust benzene is obtained.

CH.OH + Zn A CH, + ZnO
[llustrations
Illustration 4.  In which of the following compound deoxygenation is possible when heated with Zn
CH,
CH,-OH OH
M (I
CH, COOH
CH,-OH OH
(Im) (V)
(1)L 10, I 2L,V QI Iv @) 1, m
Solution Ans.(3) Observed in phenolic compound.

(iv) Reaction with NH,( Bucherer reaction): Phenol reacts with NH, in presence of anhydrous ZnCl, to
form aniline.

Anhydrous ZnCl, or (NH, ), SO5 /NH3150°C
C.H,OH + NH, (i) C.H,NH, + H,0

m Z:\NODEO02\BOAI-BO\TARGET\CHEM\ENG\MODULE-6\02 OXYGEN CONTAINING COMPOUND\O1-THEORY.P65



m Z:\NODEO02\BOAI-BO\TARGET\CHEM\ENG\MODULE-6\02 OXYGEN CONTAINING COMPOUND\O1-THEORY.P65

ALLEN Pre-Medical : Chemistr

(v) Reaction with FeCl,: Phenol gives violet colouration with FeCl, solution (neutral) due to formation of a
complex.
C,H,OH + FeCl, —— Violet colour
This reaction is used to differentiate phenol from alcohols.

(vi) Acetylation : Phenol reacts with acid chlorides or acid anhydrides in alkali solution to form phenyl esters.

NaOH
CH,OH + CICOCH, — 5 CGHSO_C" —CH,

0]
(vii) Benzoylation (Schotten-Baumann reaction)

-HCl

Cﬁ@H+CPﬁ—Qm—J@iaCﬁ@—ﬁ—Qm
o) O

(B) Reaction of Benzene Ring : The —OH group is ortho and para directing. It activates the benzene
nucleus.

(i) Halogenation : Phenol reacts with bromine in CCl, to form mixture of o—and p~bromo phenol.

OH OH OH
@ + Br, CHClslgvrvfeSnfpo.rCCL‘ @Br +

Br

(Major)

Phenol reacts with bromine water to form a white ppt. of 2,4,6-tribromo phenol. (Test for phenol)

OH
OH Br Br
@ + 3Br, _ HO0 + 3HBr
Br

(i) Nitration : Phenol reacts with dil. HNO, at 0°~10°C to form o- and p- nitro phenols.

OH OH OH
© g ©
NO,

When phenol is treated with nitrating mixture it forms 2,4,6- trinitro phenol (picric acid) but it is not good
method to form picric acid because nitric acid oxidise phenol into p-Bezoquinone

OH
OH NO, NO,
@ % [2, 4, 6-Trinitrophenol (Picric acid)]
NO,

(iii) Sulphonation: Phenol reacts with fuming H,SO, to form o-and p-~hydroxy benzene sulphonic acid at
different temperatures.

OH
25C SOH
OH g
@ + conc. H,SO, —— OH
100°C @
SO,H

37
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(iv) Friedel - Craft 's reaction:

OH OH OH
@ + CH,CI Anhydrous AICI @/ CH, N
CH,
o — cresol p — cresol (Major)
OH OH OH

@ + CH,COCI Anhydrous AICI ©/ COCH,
COCH,

o —and p — hydroxy acetophenone

(v) Gattermann aldehyde synthesis : When phenol is treated with liquid HCN and HCl gas in presence of
anhydrous AlCL, it yields mainly p- hydroxy benzaldehyde (formylation)

HCI + HCN __AC, .  HN—CHC
OH OH
@ + HN—CHCl A, ——
CH—NH

(vi) Reimer-Tiemann reaction : Phenol on refluxing with chloroform and NaOH (aqueous) followed by acid
hydrolysis yields o~hydroxy benzaldehyde. When CCl, is used salicylic acid is formed.

CHOI, @: ONa _ NaOH ONa . @E on
oH 60°C NaOH (aq.) CHC, CHO HO CHO
f Salicylaldehyde
ccl @E ONa NeOH @[ ONa @[ OH
O—b —_ a e [ —
60°C NaOH (aq.) ccl, COONa ™ o COOH

Salicylic acid

(vii) Kolbe's Schmidt reaction : It involves the reaction of C.H.OH with CO, and NaOH at 140°C followed
by acidification to form salicylic acid.

OH ONa OH
. COONa . COOH
Q) oo e, @ gy
6 atm. pressure
Sodium salicylate Salicylic acid

(viii) Hydrogenation: Phenol when hydrogenated in presence of Ni at 150-200°C forms cyclohexanol.

CfH

OH /C\H OH
Ni H,C ?Hz
+3H, ———~— | or
150 - 200° C H C CH
2 \/ 2
CH,

Cyclohexanol. (C;H,,OH) (used as a good solvent)

38
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(ix) Fries rearrangement reaction:

C.H.OH + CH,COCl —*%*— CH,OCOCH,

Phenyl Acetate

CH,OCOCH, —anhdrous ACL _, ioj/ COCH, @

Phenyl acetate (ester)

(x) Coupling reactions: Phenol couples with benzene diazonium chloride in presence of an alkaline solution
to form a dye (p- hydroxy azobenzene) orange dye.

p-hydroxy azobenzene (Orange dye)

Phenol couples with phthalic anhydride in presence of conc. H,SO, to form a dye (phenolphthalein)
used as an indicator.

Phthalic anhydrnde Phenol (2 molecules)  Phenolphthalein (Colourless in acidic
medium and pink in alkaline medium)

(xi) Lederer Manasse (Condensation with formaldehyde) : Phenol condenses with HCHO (excess) in
presence of NaOH or weak acid (H*) to form a polymer known as bakelite (resin).

OH OH

OH
CH,0H
@ + HCHO —NaOH_, + @ ’

CH,OH |
Polymerisation
condensation with HCHO

oy
G

Polymer bakelite (Phenol formaldehyde resin) 39
-]



Pre-Medical : Chemistr ALLEN

(xii) Reaction with acetone: (Condensation with acetone)

OH OH OH OH
con. H,SO,
_H,0 I i I I i I
H H CH,~CZCH,
Q Bis - Phenol-A
I L : .
CH,—C—CH, p-p'- Isopropylidene diphenol

(xiii) Oxidation:

A0l :<:>:O + H,O  p-Benzoquionone (Pink)

CrO ,Cl,
OH

@ (0)

(Phenol)

K,S,05/ KOH

> HO —@—OH (Quinol)
(Elb's persulphate reaction)
1, 4 — Dihydroxy benzene

1. Reimer-Tiemann formylation reaction involves addition of :-

(1) Chloroform on phenoxide ion (2) Trichloromethyl carbanion on phenoxide ion

(3) Dichlorocarbene on phenoxide ion (4) Hydroxide ion on phenol

2.  Phenol reacts with benzenediazonium chloride solution to form a compound of the structure :-

(1) Ho—{ O y-N=n—~O)—cl 2) (O )y-n=N—~ O )—oH
2 @D 0 @ Do

OH Cl

3.  Phenol—Y"% _; Green colour __H:0  red colour —NOH s Blye colour

conc.HySO4

This reaction is associated with the name of :-

(1) Gattermann (2) Hofmann (3) Liebermann (4) Reimer-Tiemann

Test of Phenol :

1) Phenol turns blue litmus to red.

(

(2) Aqueous solution of phenol gives a violet colour with a drop of ferric chloride.

(3) Phenol gives Liebermann's nitroso test.

(4) Aqueous solution of phenol gives a white ppt. of 2,4,6-tribromophenol with bromine water.

(5) Phenol combines with phthalic anhydride in presence of conc. H,SO, to form phenolphthalein which

gives pink colour with alkali.

m Z:\NODEO02\BOAI-BO\TARGET\CHEM\ENG\MODULE-6\02 OXYGEN CONTAINING COMPOUND\O1-THEORY.P65



m Z:\NODEO02\BOAI-BO\TARGET\CHEM\ENG\MODULE-6\02 OXYGEN CONTAINING COMPOUND\O1-THEORY.P65

ALLEN Pre-Medical : Chemistr

5.0

o
[

Differences between phenol and alcohol (C,H,OH) :

(1) Phenolis more acidic than aliphatic alcohol due to resonance in phenoxide ion.

(2) Phenol gives violet colour with FeCl, while aliphatic alcohol does not give.

(3) Phenol gives triphenyl phosphate with PCI, while aliphatic alcohol does not.

(@) Phenol on oxidation gives quinone while alcohol gives aldehyde or ketone and acids.
Uses of Phenol :

Phenol is used :

(1) As an antiseptic in soaps and lotions. "Dettol" (mixture of chloroxylenol and terpineol)

(2) In manufacture of azodyes, phenolphthalein, picric acid (explosive), cyclohexanol (Solvent for rubber),
plastics (bakelite) etc.

(3) In manufacture of drugs like aspirin, salol, phenacetin etc.

(4) As preservative for ink.

ETHER

R—O—R (Dialkyl ether), alkoxy alkane. It's General formula is CH, ,O.
CH,—O—CH,CH, (Methoxy ethane) or Ethyl methyl ether

Ether is monoalkyl derivative of R-OH and dialkyl derivative of H,O

- -2
R—OH —%—> R—O1R %~ H-OH

Classification : They may be classified as :

(@) Simple or symmetrical ether. e.g. R-O-R
(b) Mixed or unsymmetrical ether e.g. R-O-R'
Structure :

:0:sp° hybridized The molecule of ether is bent due to presence of lone pair.

bond M bond The bond angle is 110°. It is greater than that of water (105°) due to the
R 110 R repulsion between bulkier alkyl groups. Due to bent structure, it posses

dipole moment and hence are polar molecules.
General Methods of Preparation
(@) From alkyl halides :
(i) By Williamson's synthesis :
R—X + NaO—R ——— R—0O—R + NaX [Sn? Reaction]
Ex. CH,—CH,—Cl + CH,—ONa —— CH.,—CH,0—CH, + NaCl

(|JH3 ﬁHZ
CH,—C—Cl + CH,ONa ——— H,C—C
Ex. (|JH3 (|JH3 3° RX fails to give ethers
(Major)
CH, CH,
Ex. CHS—Cl—ONa + CH—CH,—Cl —%— CHS—Cl—O—CHZ—CHa
cle (|:H3

Ex. CH,=CH—Cl + CH,CH,—ONa —— No reaction
[Stable by Resonance]
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(i) Reaction with Dry Ag,0 : 2RX + Ag O 4 , R—O—R + 2AgX
Ex. 2CH,—CH,—Cl + Ag,0 4 , CH,CH,OCH,CH, + 2AgCl

(b) From R-OH:

() By Bimolecular dehydration : R—OH -39 , R _0O_R

Lo

/\x .
R—O—H-H" ,R— o<

Mechanism :

@ ®
R—O—R——»R—0O—R

1D
H
CH,CH, O CH,CH, +==< % > CHCH, O CHCH,
conc. HSO, (Williamson's continuous
— CH,—CH,—OH—— ether synthesis)
CH2= CH 350°C 170°C CH CH

(Elimination)

(ii) Reaction with CH,N, (diazomethane) :

R—OH + CH,N, = —gr—> R—O—CH,—H + N,

5.2 Physical Properties

i) CH,OCH, , CH,OCH,CH, are gases and higher ethers are volatile liquids.
i) Ether are less polar.

iii)y Ethers are less soluble in H,O.

(
(
(
(iv) Ethers have less BP then corresponding alcohol.

Mlustrations

Illustration 5.  Ethers are less soluble in H,O . Why ?

Solution. Due to less polarity, it forms weaker H-Bonding with H,O.

Illustration 6.  Ethers have less BP than corresponding alcohol. Why ?

Solution. No H-Bonding in ether molecules.

5.3 Chemical properties

42

Ethers are less polar so less reactive and do not react with active metals [Na,K], cold dil. acid, oxidising and
reducing agent. They do not have any active functional group.

(1) Basic nature : Due to presence of /.p on oxygen atom ether behave as lewis base

Ethers react with cold conc. acid and form oxonium salts.

(&)
Ex. CH.OCH, o, C2H5—?—C2H5 C°  (diethyl oxonium chloride)

H

-]
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= co ; conc. D
Ex. C2H5—Q—C2H5ld’—> C,H—O—C,H,|HSO? (diethyl oxonium hydrogen sulphate)

H,S0, |
H

Ethers form dative bond with Lewis acids like BF,, AICl,, RMgX etc.

R R
Nee”
Q

Re -. F |
Ex. R>O:—’B<—FF R— I\T/[g—X [Ether is used as a solvent] for Grignard reagent.

SN
R R

(2) Formation of peroxides : Ether add up atmospheric oxygen or ozonised oxygen. It is explained by
Free radical mechanism as intermediate is free radical.

CH—O—CH, — —lomedler) CH,CH,—O—CHCH,

Long contact

|
sunlight or UV O—0—H
C2H5©C2H5 + Q — C2H5©C2H5 or (C,H,),0—0
J
O
H
o :
CH,CH,—0—CH,—Ph —Tsrgconmar > CH;—CH,—O—CH—Ph _ %, cH — CH,—O—CH—Ph
|
O—O—H

Peroxides are unstable and explosives.

Test for peroxides
Ether (peroxide) _ YeSO/RENS \ Red colour
+¢ +6 © 3
Ether (Peroxides) + Fe 2 > Fe'™ SAL) Fe(CNS).
3

(Red)

(3) Reaction with PCl, : ROR + PCl, __heat , 2RC] + POCI,

(4) Reduction : CH,CH,OCH,CH, —2dP+Hl _, 9CH CH,

heat
(5) Reaction with HX : R-O-R' + Hl —» R-OH + R-I
Uses of ether :
i)  General anaesthetic agent.
ii) Solvent for oil, fats, resins, Grignard reagent.

i) For providing inert & moist free medium to organic reaction e.g. Wurtz reactions.
iv) In perfumery.
v) Di-isopropyl ether —— In petrol as an antiknock comp.

(
(
(
(
(
(

vi) Mixture of alcohol and ether is used as a substitute of petrol. Trade name "Natalite"
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44

CARBONYL COMPOUNDS

Organic Compounds having >C=O group are called carbonyl compounds and >C=O group is known

as carbonyl group. It's general formula is C. H, O (n = 1,

into two categories.

0
|

2,3...... ) Carbonyl compounds are grouped

(a) Aldehydes : Aldehyde group is —C—H (also known as formyl group). It is a monovalent group

0

Carbon atom of —C —H group is of 1° nature i.e.

10
R—(|:=O
H

(b) Ketones : The carbonyl group (>C=O) is a Ketonic
by alkyl group. It is a bivalent group.

group when its both the valencies are satisfied

Carbon atom of >C=O group is of 2" nature i.e.

R 2
C=0
o

Ketones are further classified as :

R
(i) Simple or Symmetrical ketones : Having two similar alkyl groups.R>C=O

(i) Mixed or unsymmetrical ketones : Having

R
two different alkyl groups. R’>C=O

Ex. (Ketones) : Symmetrical Unsymmetrical
CH, CH,CH,
C=0 C=0
CH> CH3>
(Acetone or Dimethyl ketone) (Ethyl methyl ketone)
Propanone Butanone
0
Sp. Point : | || .o |

—C—OH,—C—X,—C—KH,,

—C—oOR,

In all the compounds given above, lone pair of electrons and double bond are in conjugate system.

C‘l:l ‘\Z so resonance occurs. These compounds have

0
|

C — group still they are not carbonyl compounds

because these compounds have characteristic reactions different from carbonyl compounds.

Structure : In >C=O compounds C-atom is sp? hybridised which forms two ¢ bonds and one = bond.

The unhybridised atomic orbital of C-atom and the parallel 2p orbital of oxygen forms the © bond in

>C=O group
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C P .o
[ C>Cﬁ=Cﬂ The C—C—0O / H—C—O bond angle is of 120°

Due to electro-negativity difference in C & O atoms, the >C=O group is polar.

5+ o-
>C+=O Hence aldehydes and Ketones posses considerable dipole moment.

6.1 General Methods of Preparation
(A) For both Aldehydes and Ketones
(1) By Oxidation of Alcohols :

(a) By K,Cr,0, / H,SO, : Oxidation of primary alcohols gives aldehyde and oxidation of
secondary alcohols gives Ketones.

0

RCH,OH KZCrZO7}I-}ZSO4(dil.) > RCHO (Aldehyde)

R—CH-R RO, R—(ﬁ —R  (Ketone)
OH O

Aldehydes are quite susceptible to further oxidation to acids -
RCH,OH__[O] , R—CHO _[O , R—COOH

Thus oxidation of primary alcohols is made at the temperature much above the boiling point
of aldehyde  and thus aldehydes are vapourised out and prevented from being oxidised.

(b) Mild Oxidising Agent : 1° alcohols will get oxidised with CrO, / Pyridine, (collin's reagent)
or P.C.C (Pyridinium chloro chromate CrO, + C.H,N + HCI) to aldehyde and 2° alcohols to
ketone.

RCH,OH + [0] —— RCHO + H,0
By this reaction, good vield of aldehyde is possible.

(2) Dehydrogenation of alcohols :

CH.CHOH —%_ CH.CHO (Acetaldehyde)
3 2 300°C 3

|
CHS—ClHCHB —— 8 CH—C—CH, (Acetone)
OH
<|3H3 CH,
CHs_(|: —OH %) CHB—(lz + H,0  (Isobutylene)
CH, CH,
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(3) By dry distillation of Ca-salts of carboxylic acid :

2RCHO + 2CaCO,

Calcium alkanoate Calcium formate (R —C—R and HCHO are also formed)

0

H
COO>Ca _A HCHO + CaCO,
HCO O
R[cOO R
>Ca N >C=0 + CaCO,
RCO|O R

Calcium-alkanoate Ketone

Calcium salts of acids other than formic acid on heating together give unsymmetrical ketone

|
——  2R—C—R + 2CaCo,

Ketone

To prepare ethyl methyl ketone Calcium acetate and Calcium propionate are used :

CH
2~ ">C=0 + 2CaCO0,
CZHS

Calcium Acetate Calcium propionate Ethyl methyl ketone

(4) By Thermal decomposition of carboxylic acids : Vapour of carboxylic acids when passed over
MnO/300°C give carbonyl compounds

H|COOH
HCOlOH — 9 — HCHO + H,0 + CO,

CH,CO[OH o CH3>C o4 O 4 HO
e =0 + +

CH, [COOH 300°C CH, P

RCO[OH o

nlcoon — 9, RCHO + CO, + H,0

RCO[OH

rlcoon — 9 — RCOR' + CO, + H,0
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(5) By Hydrolysis of gem dihalides : Terminal gem-dihalides on hydrolysis give aldehydes while the
non-terminal gem-dihalides give ketones.

Cl 9]
CHSCH<C1 M[CHSCH@] __H0  CH,CHO

Terminal gem-dihalide [unstable] Acetaldehyde
Cll OH
CH—C—cH, —Korte |y Loyl o . cH—C—oH,
| | Acetone
Cl OH

Non terminal gem-dihalide

unstable

(6) By Oxidation of diols : With periodic acid (HIO,) or lead tetra acetate (CH,COO), Pb vicinal diols
get oxidised to form carbonyl compounds

R—(|:H;—CH—R' + HIO,

- — RCHO + R'CHO + HIO, + H,0
OH OH

il || ||
R—(lz—(T‘—R' + HIO, — R—C—R + R—C—R + HIO, + H,0
OH OH

(7) By Ozonolysis of alkenes : This reaction is used to determine the position of double bond in
alkene. Zn is used to decompose H,O, formed during hydrolysis.

O 0
| | H,0/Zn
RCH=CH,+ O ,——— RCH CH, —7o RCHO + HCHO
Ozone O
Ozonide
0] 0]
| | H,0/Zn _
R—C—CH,+ 0. ——> R—C CH, —555»R—C =0 + HCHO
R R/O R

(8) From Alkyne :
(a) Hydration : With dil H,SO, & 1% HgSO, at 60-80°C.

H,S0, Tautomerisation "

CH=CH + H,0 —¢=— [CH,=CHOH] CH,—C—H
Other alkynes mainly give ketone :
e + no s CH,—C =CH, = CH,—G—CH,

OH @)

(enol)
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(b) Hydroboration : Reaction with B,H, or R,BH give alkenyl dialkyl borane.

1 - alkyne gives ——— aldehyde
other alkynes ——— ketone

+6-0

/N
R—C=CH + R,BH ——R—CH=—CHBR, —“—RCH =CHOH\_‘ _—

R—CHZ—(”:—H + R,.BOH

CH,~C=C—CH, +RBH —— CH,—CH—C—CH, —n2
BR,

CHS—CH=(|:—CH3 SS CH3—CH2—(f—CH3
OH 0

(B) For Aldehydes only

(1) Rosenmund's reduction :
RCOCI + H, —*, RCHO ——  RCHOH
RCOCI + H, _ Pd/BaSO, RCHO + HCl

BaSO, controls the further reduction of aldehyde to alcohols. Formaldehyde can not be prepared
by this method.

Ex. CHCOCI + H, _P/BaSO. ,  CHCHO + HCl

Propionyl Chloride Propanal
(2) Stephen's reduction :

R—C=N+2H _ SiCh/HC . R—CH—NH H0 . RCHO+NH,
C,H—C=N + 2[H] _Sncb/HCl . CHCH—NH _HO , CH.CHO + NH,

(C) For Ketones only

(1) From Grignard's reagent :

RMgX + R—C=N — R—c|=NMgX —2H0 R—c|=o + NH, + Mg<>c<)H
R R

0
|

I
RMgX + R—C—Cl——> R—C—R
(Limited)

I [
RMgX + R—C—OR —2 > R—C—R + ROMgX
(Limited)
(2) From dialkyl Cadmium : R'CdR' (dialkyl Cadmium) is an organometallic compound.

RCOCI + RCdR'" —— RCOR' + R'CdCI

This reaction is superior than Grignard Reaction because the ketones formed, further reacts with
Grignard reagent to form 3° alcohols.

C.H; CH, CH;
Ex. CHCOCl+ >»Cd—— =0+ »Cd
C.H; C,H; Cl
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6.2

Physical Properties

State : Only formaldehyde is gas, all other carbonyl compounds upto C,; are liquids and C,, & onwards
solid.

Solubility : C, to C, (formaldehyde, acetaldehyde and propionaldehyde) and acetone are freely soluble

&+ O-
in water due to polarity of >C=0 bond and can form H—bond with water molecule. C, onwards

are insoluble in water.

H &+
5+ - s+ | Solubility oc 1
SC=0 oo H—0, Olublity Molecular weight
H-bonding
Boiling point : |Boilir1g point oc Molecular weight|

Boiling point order is - | Alcohol > Ketone > Aldehydes > Alkane | (of comparable molecular mass)

This is because in alcohols intermolecular H-bonding is present but in carbonyl compounds H-bonding
doesn't exist, instead dipole-dipole & vander waal force of attraction is present. Alkanes are non polar.

o+  o- o+  o—

Density : Density of carbonyl compounds is lower than water.

1. Acids do not give the characteristic reactions of C=0 group because of :-
(1) Dimerisation (2) Resonance (8) Cyclic structures (4) Attached alkyl redical
2.  The vapour density of a compound is 45. Its molecular formula will be -
(1) C,HO (2) CH,O, 3) C,H,,O 4 CH,,O
3. 23 gm of sodium of reaction with methyl alcohol gives :
(1) Half mole of H, (2) One mole of H, (3) One mole of O, (4) none
6.3 Chemical Properties

Carbonyl compounds undergo following reactions :

6.3.1 Nucleophilic addition reactions (Already discussed in Reaction Mechanism Part-2)

6.3.2 Other reactions

6.3.3 Reactions of only aldehyde

6.3.4 Reactions of only ketones
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6.3.2 Other reactions

(@) Reduction : The nature of product depends upon the reducing agent used.

(i) >C=O - >CH2 Reducing agents are

e Red P/HI at 150°C
e Zn-Hg/HCI [Clemensen's reduction]

e
e (i) N,H, (i) OH/A [Wolf Kishner reduction]

(ii) >C=O — >CHOH Reducing agents are

e Metal + H,

 LiAIH,

e NaBH,

e Na + C,H.OH
(b) Reaction with PCl, & SOCI, :

Cl
>C=0 + PClL. — >C<Cl + POCI,
Phosphorus penta chloride

Cl
>C=0+ SOCl, o >C<01 + SO,

Thionyl chloride

(c) Aldol Condensation : Carbonyl compounds which contain a-H atoms undergo condensation with
dil. NaOH to give aldol. Aldol contains both alcoholic and carbonyl group, which on heating in
alkaline medium gets converted into «, B-unsaturated carbonyl compound.

S
) O
CH,—CH + HCH,CHO Wdé? CH,—CH—CH—CHO _LHEDA—) CH,—CH=CH—CHO
| Crotonaldehyde

Mechanism of aldol condensation : It takes place in the following two stages :
(i) Formation of Carbanion
(i) Combination of carbanion with other carbonyl molecule.
(i) Formation of Carbanion : o-H atom of >C —Q group are quite acidic which can be removed

easily as proton, by a base

[ TS _
OH+ H—kgHz—ﬁl—Hﬁ4 CHz—ﬁl—H + H,0
@) (@)

Base Acetaldehyde Carbanion

Carbanion thus formed is stable because of resonance -

(‘:@ —H «——>CH,~=C—H

5o >
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(ii) Combination of carbanion with other carbonyl molecule :

<2k T
CH, C|:+CH _C—Oﬁ CH, Cl: CH,—CHO
H H

Aldehyde
(other molecule) HO
OH H

| | e
CH,—C—CH,—C =025 cH,— CH—CH—CH

H o, p—Unsaturated aldehyde
Aldol

Identical carbonyl compounds—— Simple or self aldol condensation.

Different carbonyl compounds —— Mixed or crossed aldol condensation.

Simple or Self condensation :

9 '
CHg—Cli,—CH3+ H _CHZ_(ﬁ CH, —— CH, (|: CH, _(|: —A CH,—C=CH—COCH,;+ H,0O
0 0 OH CH,

Mesityl oxide or
4-Methylpent— 3—en— 2—-one

Mixed or Crossed aldol Condensation :

eal 2 i 1
CHﬁH  CH—C—CH,— Y™, Total (4) products <) SMPe

[ Base (2) mixed
0 0

Mixed aldol condensation products of the above reaction are :

©
CH,— CH + CH COCH, W—k———> CH,—CH—CH,—COCH, —O—H%a CH,—CH=—CH—COCH,
eal ase |
&) OH
(Aldol)
(|2H3 o (|3H3 ° (|3H3
CH,— C+CH cHo — ', cH,—C—CH,— cHO — /A, cH,—C—CH—CHO
Weak base | -HO
o) OH
(Aldol)
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[lustrations

llustration 7.  CH,CHO + CH,CH,CHO TB)’ Total 4 products. Write structure of products ?

Solution. CH,— CH + CH CHO__> (Aldol) ﬂOL) CH,—CH=CH—CHO

D

CH,—CH,— CI—I +CI—I CHO __°0H _ (Aldol) LH/OA_>CH3—CH2—CH=CH—CHO
o) H

g i
CH,— CH +CH—CHO _oom (Aldol) %A_) CH,—CH=C —CHO

82

CH, CH,

|
CH,— CH,— CI—I+C|H—CI—IO——> (Aldol) LH/OA—> CH,—CH,—CH=C —CHO

5

) If in crossed aldol condensation reaction , only one carbonyl compound have a—H then total two products are

formed.

OoH
(WB)

CH,CHO + C,H,CHO Total 2 product.

CH,—CH + CH,—CHO __°0H_, (Aldol) LH/OA_> CH,—CH=—CH—CHO
[ |

O H (Crotonaldehyde)
CH.—CH + CH,—CHO __°0H_  (Aldol) LH/OA—> C,H,—CH—CH—CHO 2
g 1'{ (Cinnamaldehyde) £
s
° Intramolecular aldol condensation : %
CoH Q f:i
CH,— (":— CH,—CH,— (":— CH, o CH,— (ﬁ— CH,— CH,— (”:— CH, &
Q
O O §
HO~ HO 0 5
<
(a,p — Unsaturated Ketone) (Aldol) g
g
Here one more product having 3 membered ring is also possible, but 5 membered ring is more stable &
than 3 membered ring so above product is formed as a major product. g
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(d) Oxidation reactions :

(i) By K,Cr,0,/H,SO, : On oxidation with K,Cr,0./H,SO, 1°alc. gives aldehyde, which on further
oxidation gives acid with same number of carbons. If 2° alcohol is oxidised at elevated temperature
using KMnO,/H®, it gets oxidised to give acids with less number of C-atom.

H.C-CH,0oH —<— H,C—CH=0 —°9 H,c—COOH
(1° alcohol, 2C) (Acid with 2C-atoms)

CH,CH,CH, — CH— CH, —%— CH,CH,CH, —C— CH, —%— CH,CH,COOH+CH,COOH
| " (Acids having less number of C)
OH @)
(2° alcohol with 5C)

(ii) SeO, (Selenium dioxide) : Ketones or aldehydes on oxidation with SeO, give dicarbonyl compounds.
This reaction is possible only in compounds containing a~CH,~ unit.

HCHO doesn't show this reaction.

CH,CHO + SeO, —2— H—(":—(”:—H +Se + HO

Glyoxal

CHB—(HZ—&HS + S0, —2 CHS—(HZ—(":— H + Se + H,0
0

Methyl glyoxal (Pyruvaldehyde)

6.3.3 Reactions of only aldehydes :

(a) Cannizaro's reaction : Those aldehydes which do not contain ¢ - H atom give this reaction,

with conc. NaOH or KOH; Products are Salt of carboxylic acid + alcohol

In this reaction one molecule of carbonyl compounds is oxidised to acid, while other is reduced
to alcohol, such type of reactions are called redox reaction.

Conc.
NaOH,A

HCHO + HCHO HCOONa + CH,OH

Mechanism involved in cannizaro’s reaction :
(@) Rapid reversible addition of QH to one molecule of HCHO.

OH
mOH |

H—C—H —— H—C—H

5 &
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C]
(b) Transfer of hydride ion H to second molecule of HCHO

OH 0H O
H—(|:—@ + (lcl)zH -  H— | + H—(lz—H
R S
O H O H
(C]
Formic Methoxide
\ acid ion \

l Proton exchange

(c) Proton exchange

A (]
H ﬁ OF + CHO” ___, HCoo® + CH,0H
o)

HCOO® + Na® —— HCOONa

When molecules are same —— Simple cannizaro reaction (disproportionation reaction)

Two different molecules =~ —— Mixed cannizaro reaction (Redox reaction)

In mixed or crossed cannizaro reaction more reactive aldehyde is oxidised and less reactive aldelyde

is reduced.
HCHO + CH,CHO —NO" _, HCOONa +  CH,CH,OH
Oxidized Reduced
(Sodium formate) (Benzyl alcohol)

(b) Tischenko reaction : It is a modified cannizaro reaction. All aldehydes undergo this reaction
in presence of (C,H,0O),Al, to form ester.

2RCHO GO, ey, —0—C —R

Ester

Ex. CH,CHO+CH,CHO __Hoia , CH;COOH +CH,CH,OH
Esterification 4

CH,—COOCH,CH, (Ethyl acetate)
(c) Reducing character :Aldehydes are easily oxidised so they are strong reducing agents.
(i) Tollen's reagent : It oxidises aldehydes. Tollen's reagent is ammonical silver nitrate solution
(AgNO,+NH,OH) —— [Ag(NH,),JOH
RCHO+[Ag(NH,),JOH ——  Rcod + Ag + H,0
Silver mirror

AgNO, + NHOH ——  AgOH — > Ag,0

RCHO + Ag,0  — RCO(% + Ag { (Silver mirror)
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(ii) Fehling's solution : It is a mixture of aqueous CuSO,, NaOH and sodium potassium

tartarate.
Fehling solution A- (aq.) solution of CuSO,
Fehling solution B- Roschelle salt (Sodium potassium tartarate + NaOH)

Fehling solution A + Fehlings solution B(Dark blue colour of cupric tartarate)

RCHO + Cu*? + OH —— RCO(% + Cu,O

2

(Cuprous oxide—-Red ppt.)
Cu?* _ Cu*
(Cupric - Blue) (Cuprous - Red ppt.)

(iii) Benedict's solution : It is a mixture of CuSO, + sodium citrate + NaOH. It provides Cu*2.
It is reduced by aldehyde to give red ppt of cuprous oxide.

RCHO + Cu* + OH —— jcod + Cu0

(Cuprous oxide-Red ppt.)

(iv) Schiff's reagent : Dilute solution of p-rosaniline hydrochloride or magenta dye, is a pink
coloured dye and is known as schiff’ dye.

Its pink colour is discharged by passing SO, gas and the colourless solution obtained is called
schiff's reagent, Aldehyde reacts with this reagent to restore the pink colour.

6.3.4 Reaction of Only Ketones

(1) Reduction : Acetone is reduced by magnesium amalgam and water to give pinacol.

ClH3 C|H3

CH H

"SC=0+0=C {EHS %CHS—?—?—CHS
CH, : OH OH

Pinacol

(2) Reaction with chloroform :
CH CH, H
CH; CH, ’

(Chloretone)
(Hypnotic compound)

(3) Oxidation reaction : According to popoff's rule >C =0 group stays with smaller alkyl group.

O
CH,—CH,— (||3—CH3 —© , CH,COOH + CH,COOH
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I eccnwcrs socs [

1.  The compounds capable in reaction with Tollen's reagent is (are):
(1) Formaldehyde (2) Formic acid (3) Acetaldehyde (4) All the above
2.  Acetaldehyde reacts with NaOH to form :-
1
(1) CH—CH,—CH—C=0
)
2) CH;—CH—CH,—C=0
3) CH3—C|H—%—CH3
OH O
4) ?HZ—CHZ—CHZ—?=O
OH H
3.  Fehling's solution is a :-
(1) Solution of magenta dye bleached by SO,
(2) Ammonical solution of AGNO,
(3) Mixture of a solution of CuSO, and a solution of caustic soda and sodium potassium tartarate
(4) Alcoholic solution of 2,4-dinitrophenylhydrazine
7.0 BENZALDEHYDE (C ,H,CHO) [OIL OF BITTER ALMONDS (COMPONENT OF BITTER ALMOND)]
7.1 General Methods of Preparation
C.H, CO/HCL + ZnCl, (Gattermann-koch aldehyde synthesis)
C.H.CH, [ &0.4 2RO (Etard reaction)
C,H,COCl PdBa%04 (Rosenmund reaction)
CH.CN (i) SnCl/HC ) H.0 (Stephen's reaction)
HCO0),C
(CH.CO0),Ca —20Ca
>C,H.CHO
C.H.CHC], aq. KOH
C.H.CH.OH [O] (controlled oxidation)
6" 5 2
C.H.MgBr HCOOCH,
C.H, (1) HCNHCL + ZnCl, (Gattermann aldehyde synthesis)
(2) H,O
56

-]
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7.2 Chemical Properties

C,H,CH(OH)CN —
HCN
C,H.CH(OH)SO,Na aHS0s |
CHCH=N—Z PELLL —’(;;?;(%PII\IO C,H.—CH—C—C.H, (Benzoin condensation)
OH O (Benzoin)
C6H5CH3 Red P + HI
(CH.CO).0CH.COONa C,H,—CH=CH—COOH (Perkin's reaction)
C.H,COOH xidation | (Cinnamic acid)
HNO,/H,SO, )
CH.CHCL po,  [«CH.CHO-» ——————>» m — nitrobenzaldehyde
6" 5 2
Fuming .59, m-formyl benzene
Tollen sulphonic acid
Silver mirror test
reagent Cl,/FeCl,

m-Chloro benzaldehyde
C,H,COONa + CH,CH,—OH NaOH

Cannizaro reaction

CH3—C||)—CH3
C,H.CH=N—Ar Ar—NH, | OO > C(,H5CH=CH—(||T—CH3(Aldol condensation)
Schiff's base Sia
Pink colour schiff'st
reagen
?H (1)CH,MgBr
CH—CH—CH; (2 HO

8.0 CARBOXYLIC ACID

Organic compounds having -COOH group are called Carboxylic acids. This functional group is composed of
i
Carbonyl (—C —) and hydroxyl (—OH) group.

0 0

l i
—C— + —OH ——» —C—OH

Carbonyl group Hydroxylgroup  Carboxylic group

The properties of the carboxylic group are not simply the combined properties of these two groups, but it has
its own distinctive properties. The acidic nature of carboxylic acids is due to the presence of replaceable H-atom
in the Carboxylic group.The general formula is C H, O, .

Classification :
Monocarboxylic acid (RCOOH) : Having one carboxylic group, also called monobasic acid.
General formula-CH, O,(n=1,2,3, ........ ).Higher mono carboxylic acids are called fatty acids.

Ex. CH,COOH acetic acid
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Dicarboxvylic acid : Having two carboxylic groups, also called dibasic acid.

COOH
| Oxalic acid
COOH

Tricarboxylic acid : Having three carboxylic groups also called tribasic acid.

(|ZI-I2COOH
Ex. HO—C— COOH Citric acid
CH,COCH

Structure : The carbon atom of -COOH group is sp? hybridised, this C- atom is in centre and thus bond angle

around C-atom is 1200°.

8.1 General Methods of Preparation

8.1.1 By Oxidation of alcohols & carbonyl compounds : Oxidation is carried out by acidified K,Cr,0, or
KMnO,.

RCH,0H —zads— RCHO __[0l , RCOOH

K,Cr,0, /H;50,

Acids are third oxidation products of alkane.

R—H -©°, RoH -©®5 R-cHO 95 R—COOH
) Aldehyde on oxidation give acids having same no. of C-atoms.
) Ketones on oxidation give acids having less no. of C-atoms.
° Oxidation of Ketones occurs on prolonged treatment with strong oxidising agent.

8.1.2 By hydrolysis of alkane nitriles or cyanides : Complete hydrolysis takes place in acidic medium (dil.

HCI). In alkaline medium there is partial hydrolysis.

OH

ﬂ | automerism
R—Ci= _HOHS b Ay Ruomensmy, o & —NH, %, p C OH + NH,

8.1.3 By alkaline hydrolysis of 1, 1, 1-trihaloalkane :

()

OH
R— c<cc1+3K0HTc1>R C OHLRCOOK+HO—>RCOOH+KCI
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8.1.4 By hydrolysis of acid derivatives :

R—C—Z + H—OH —>R—C—OH + HZ

Z— —C(Cl,—OCOR, —OR, —NH,

Reactivity order of acid derivatives :
RCOCI —H9 5 RCOOH — +
(RCO),0 —H2L— 2RCOOH

RCOOR —+9% 5, ROOOH  +

R—CONH, —jot— RCOOH

8.1.5 From Grignard's reagent :

RCOCI > (RCO),0 > RCOOR > RCONH,

HCl

ROH

+ NH

, X
RMgX + 0—C—0 — R—C—OMgX —2»R—C—OH + Mg(

Carbon dioxide

Solid CO,(dry ice) is used

8.2 Physical Properties

OH

Carboxylic acids from C,—C, are completely soluble in water.

1

Solubility oc
oL molecular weight

Solubility is due to intermolecular H - bonding with water molecules.

Boiling point : |B. P. & M. P. « Molecular weight, |

Acids > alcohol

This is because in acids two oxygen atoms take part in H - bonding (while in alcohol only one O - atom takes part).

In vapour or soluble state lower acids occur

in the form of dimers.

But in liquid state it exists in polymer form.

Melting point : Acids having even number of C-atoms have higher melting point as compared to having odd

number of C - atoms.The carboxyl group and terminal methyl group in even member acids lie on opposite side

to provide more close packing in crystal lattice which results in high melting point.
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8.3 Chemical Properties
8.3.1 Reaction due to - H atom of - COOH group

(@) Acidic character :

N 'S

@
—H ——R—C—0 + H «——>R—C=0 (Carboxylate ion, Conjugate base)

Carboxylate ion is stabilised by resonance so carboxylic acids show considerable acidic character.

In case of alcohol alkoxide ion is not stabilised so they are neutral.
R—OH — R—O +H’
alkoxide ion
(@) Carboxylic acids turn blue litmus to red.
(b) Addition of carboxylic acid to NaHCO, in water gives out effervescence of CO,,.
RCOOH + NaHCO, —— RCOONa + H,0 + CO, T
(c) Form salts with alkalies.
RCOOH +NaOH —— RCOONa + H,0
RCOOH + Ca(OH), —— (RCOO),Ca + H,0O

(d) Action of metals.

RCOOCH + Na i RCOONa + %:H,

HCOOH > CH,COOH > C,H,COOH

The acidic character order is :
¢ acidic characler order s =1 ¢¢1,co0H > HCCl,COOH > CH,Cl COOH > CH,COOH

Acidic character may be explained on the basis of I effect and resonance.
(b) Reaction with CH,N, : Methyl ester can be prepared by this method.
RCOOH + CH,N, —— RCOOCH, + N,
Methyl ester
8.3.2 Reaction due to - OH group

(@) Esterification :
CH,COOH + HO C,H, — Conelp%0s CH,COOCH, + H,0

(b) Reaction with NH,

CH,COOH + NH, —— CH,COONH, &, CH,CONH, _ P05/% |

(c) Reaction with thionyl chloride :

CH,COOH + SOCl, __Pwidine , CH,COCI + SO, T + HCl
(d) Reaction with PCI, :

CH,COOH +PCl, —— CH,COCI + POCI, + HCI

CH,CN
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(e) Reaction with P,O, (dehydrating agent) :

CH,CO PO, or CH,CO

conc P;SO A >O + HZO
CH,COO S CH,CO
HCOOH is dehydrated by Conc. H,SO,

HOOOH _ ©neHS0,  CO +[H,0.H,50,]

(o)
8.3.3 Reaction due to —l(lj—group of COOH:

(@ CH,—COOH +4H LAH, CH,CH,0H + H,0
() R—COOH+3H, — N, R—CH,—OH + H,0
© R—C—OH+6H —gipm— R—CH, + 2H,0 + 3,

8.3.4 Reaction due to - COOH group :

(a) Decarboxylation :
CH,COONa + NaOH / CaO SN CH, + Na,CO,

(soda lime)

(b) Kolbe's electrolysis :

CH3COONa Electrolysis N ('lj

’ 4 CO,+ NaOH + H,
CH,COONa (aq.) CH,

(c) Hunsdiecker reaction :
CH,COOAg +Br, —<% _,  CH,Br + AgBr + CO,

or Cl, or CH,CI + AgCl + CO,

(d) Formation of carbonyl compounds :

(CH,CO0),Ca 2, CH,COCH, :|—> Dry distillation

(HCOO),Ca —4 s HCHO

2HCOOH MO . HCHO
:|—> Catalytic reduction

2CH,COOH _ M0, CH,COCH,

(e) Schmidt reaction : The amine formed has one C - atom less than the reactant acid.

RCOOH + NH —D82%0: 5 RNH, + CO, + N,

(2)H,0

Hydrazoic acid
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8.3.5 Reaction due to alkyl (R) group :

(@) Halogenation [HVZ reaction] : Hell volhard Zelinsky reaction] : In this reaction o - H atoms are
replaced by halogen atoms.

CH,COOH + Cl, —P—CIcH,cooH  —/% , c1,cHcoOH — /%, 1. cCOOH

Test for HCOOH and CH,COOH
Test HCOOH CH,COOH

1. Reducing character

Reducing agents -

Tollen reagent Silver mirror b 4
Fehling solution Cu,O red ppt. b 4
K.,Cr,0, Cr+3(green)

2. Decarboxylation. Na,CO, + H, CH,

Uses of Formic Acid :

(i) Asan antiseptic

(i) For preservation of fruits.

(iii) For leather tanning.

(iv) In dying wool and cotton fabrics.

Uses of Acetic Acid :

(i) Vinegar (6 - 10% solution) used as table acid and manufacture of pickles.

(i) For manufacture of rubber from latex and casein from milk CH,COOH is used as coagulant.

(ili) As a solvent and laboratory reagent.

9.0 BENZOIC ACID (C,H.COOH)
9.1 General Method of Preparation :

CH,CHO +
C.H,CH, ___ HYRMnO, |
CH.CN H,0 _
CH.CCI (i) aq. KOH (ii) H

6+ 15 3

(i) CO, (i) H,O

(;;Hsg gB(r: H,COOH T—> CH,COOH

— U el Y

(o, m, p) A
CH.COCI HO
CH.COOR H.0
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9.2 Chemical properties

NaOH

C,H,COONa —
C,H.COONa + H,0 + CO, <210 |
Ca— Salt
—» C.H.COC H
CH.OH
C.H.COOC H, it : R
COOH
PCl
CH.COCI + POCl, + HCl <+—=— conc. HNOJH,SO,
NO,
socl
H 1+ + HCl 2
CH,COClI + SO, C COOH
(C.HCO),0 P,0. <« CHCOOH -»| Fuming
6l 15 2 < H,S0, SO3H
Soda lime
CH, e COOH
CHNH (1) N,H, H,SO, | CPeCh
61 15 2 W Cl
LiAIH eutral Fe
C,H.CH,0H — N *(telsg <y buff coloured ppt.
C;H,CONH, (i) NH,

(i) A

100 ACID DERIVATIVES
Replacement of ~OH group from a carboxylic group (- COOH) by a nucleophile like CI~, CH,COO™, C,H,O™,
NH,™, forms acid derivatives.

0] 0]
| P
R—C—OH —-,>R—C—Z
Acid Acid derivative
1
R—C— is Acyl group and Z is nucleophile CI°, CH,Cc00®, C,H,0°, NH?

)

I
Ex. CH,—C— Acetyl group
Characteristic reaction for acid derivatives is nucleophilic substitution reaction :

Mechanism :

o
0 OF
0 2
CHS—C| + NP —> CHB—Cl—Nu ————>CH—C—Nu + 2%

: G

In this reaction Z is leaving group. Weak bases are good leaving groups.

Reactivilty order:  |CH,COCl >CH,COOCOCH, > CH,COOC,H, >CH,CONH, |
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10.1 Acetyl Chloride
Replacement of —OH group from a —COOH group by Cl— atom gives acid chloride.

0O 0O

|| on

10.1.1 General Method of Preparation :
(@) By heating CH,COOH with PCl,, PCl, & SOCI, :

() CH,COOH + PCl, — CH,COCI + H,PO,
(1i) CH,COOH + PCl, — CH,COCI + POC, + HCl
(ii) CH,COOH + SOCl, ~ —> CH,COCI + SO, + HCIt

(b) By heating the salt of acids with PCl,, PCI, or SOCI, :
(i CH,COONa + PCl, e CH,COCl + Na,PO,
(i) CH,COONa + PCl, — CH,COCI + POCI, + NaCl
(i) CH,COONa + SOCl, —— CH,COCI + SO, + NaCl

10.1.2 Physical properties :

(i) Pungent smelling liquid.

(i) Boiling point 52°C.

(iii) Soluble in organic solvent, slowly soluble in water.

(iv) It produces fumes in moist air due to the formation of HCI.

10.1.3 Chemical properties :

(@) Hydrolysis : CH,CO OH — CH,COOH + HCl
(b) Reaction with active H - contaning compounds (Acetylation) :
@ CH,CO[CL+ HNH, — CH,CONH, + HCl
() CH,CO[Cl+ H[NH—R — CH,CONHR + HCl
1° Amine N- alkyl acetamide
(i) CH,COCI+ HINR, — CH,CONR, + HCl
2°amine N, N- dialkyl acetamide
(v CH,CO[CI+ HJOR — CH,COOR + HCl
Alcohol Alkyl acetate
OH OCOCH,
COOH COCH
(v)  CH,COCI + ©/ N + HC
Salicylic acid Aspirin

(Acetyl salicylic acid)

64
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[ I
(i) CH,—C NH-NH;—— CH,—C —NHNH,+ HCl
Acetyl hydrazide

[
R—C—R +NHNH, —— —NNH,

Ketone R

OH OCOCH,
(vii) ©/ +CH,COCl ——> ©/ +HCI

(Phenyl acetate)

hydrazone

(c) Reduction :

@) CH,COCI+H, __Pd/BasO, , CH,CHO (Rosenmund’s reduction)
() CH,COCl+4H —puit CH,CH,OH + HCl
3 (2)Hy 3 2
0] 0]

[ I
(d) With Sodium acetate: CH,COCI + NaJ0 —C—CH, — CH,CO —O—C—CH, + NaCl

Acetic anhydride

(e) With Sodium ethoxide: CH,CO|Cl + Na|OC,H, — CH,COOC,H, + NaCl
Ethyl acetate

COCH,
(f) Friedel crafts reaction : @ + CH,COCI ___ Ak, + HCl
Acetophenone
10.2 Acetic Anhydride (Ethanoic Anhydride)

10.2.1 General Method of Preparation :
(a) By heating acetyl Chloride with anhydrous sodium acetate [Lab. Method] :

[ I [
CH,CO[Cl + NaJOo —C—CH, —2— CH,—C—O0—C—CH, + NaCl

(b) By Dehydration of acetic acid :

CH.CO

ZCHSCOOH dehl;zd?zftion ’ >O + HZO
CH,CO

Acetic acid acetic anhydride

10.2.2 Physical Properties :
(i) It is pungent smelling liquid.
(i) Sparingly soluble in water, soluble in ether & alcohol.
(i) Boiling point 139°C.
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10.2.3 Chemical Properties :

H-OH
(a) Hydrolysis : CH,CO —o:[ COCH, ———> CH,COOH +CH,COOH

Hydrolysis order:  |Alkaline > Acidic > neutral |

Na | OH

H H,COOH
cH.co-olcocr, — CH:COONa + CH,COO

sodium acetate  Acetic acid

(b) Reaction with active H - containing compounds (Acetylation) :

() CH,—CO—OCOCH, + HNH, ——  CH,CONH, + CH,COOH

() CH,CO—[0COCH, + HNHR ——  CH,CONHR +CH,COOH

(i) CH,CO—{0—COCH, + HNR, ——  CH,CONR, + CH,COOH

(v CH,CO-tO—COCH, + HOR ——> CH,COOR + CH,COOH

OH OCOCH,

COOH COOH
)  CH,CO—O—COCH, + — + CH,COOH

(Salicylic acid) (Aspirin)
() Reduction : With LiAlH, in ether gives ethyl alcohol

CH,CO—O —COCH, __taH, ,  2CH,CH,OH + H,0
(d) Reaction with PCl, & SOCI, :

CH,CO —O— COCH, — 2CH,COCl  + POC],

Cl=PCl—Cl Phosphorous Oxychloride

CH,CO-+-0—COCH,  ——  2CH,COCI+SO,
Cl—S0—Cl

10.2.4 Uses
() Asan acetylating agent
(i) Inthe manufacture of cellulose acetate, aspirin, phenacetin, acetamide, & acetophenone etc.
(i) For detection and estimation of hydroxyl and amino group.

10.3 Ethyl acetate

10.3.1 General Method of Preparation :

(a) Tischenko reaction : By treating acetaldehyde with aluminium ethoxide. (Modified cannizaro reaction)
2CH,CHO __(GoHs0pAl | CH,COOC,H,

Ethyl acetate

0 0
Il onc. Il
() Esterification:  CH,—C—OH + HO—CH, —==2%—= CH_C—OC,H. + H,0
Ethylacetate
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1.  Alkanoic acids can be prepared by hydrolysis of:-
(1) Trihaloalkanes (2) 1,1,1-trihaloalkanes
(3) Grignard reagents (4) Ketones

2.  Acids have much higher boiling points than isomeric esters because :-
(1) Acids form dimers by H-Bonding
(2) Acids are volatile in steam
(3) Esters are non-volatile
(4) Acids can ionise to give protons in aqueous solution

3.  Which of the following compounds can form intermolecular H-bonds :-

(1) Ethyl acetate (2) Methyl formate
(3) Acetamide (4) Acetic anhydride
4.  Reaction of ethyl acetate with sodium ethoxide gives acetoacetic ester. This reaction is known with the name
of :-
(1) Claisen (2) Clemmensen
(3) Cannizaro (4) Etard

10.3.2 Physical Properties

(i)  Fruity smell liquid.

(i) Boling point 77°C.

(i) Slightly soluble in water, soluble in organic solvent.
10.3.3 Chemical Properties :

(@) Hydrolysis : In acidic medium reaction is reversible and in alkaline medium reaction is irreversible.

CH,COOCH, + HOH —H CH,COOH + C,H,OH

CH,COOC,H, + NaOH R CH,COONa + C,H.OH
(b) Ammonolysis : CH.CO|OC,H, + HNH, —2 CH,CONH, + C,H,OH

Acetamide Ethanol
(c) Reaction with NH,NH, & NH,OH :

CH,CO[OC,H, + H[NHNH, —2 ,  CH,CONHNH, + C,H,OH

Hydrazine Acetyl hydrazide
CH,CO|OCH, + HNHOH —2 CH,CONHOH + C,H.OH
hydroxyl amine Acetyl hydroxamic acid

(d) Reduction: CH,COOCH,  —“™ , CH,CH,0OH +C,H.OH

(e) Claisen condensation :
CH,CO|OC,H; + H |CH,COOC,H, N0t | CH,COCH,COOCH, + C,H.OH
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10.4 Acetamide
10.4.1 General Method of Preparation :

(@) Ammonolysis of acid derivatives :

CH,CO|Cl + H|NH, — CH,CONH, + HCl

CH,CO+0—COCH, + HNH, —— CH,CONH, + CH,COOH

CH,CO[OCH, + HJNH, A,  CH,CONH,+CH.OH

(b) Hvdrolysis of alkyl cyanides : By the partial hydrolysis of alkyl cyanides.
R—C=N+H,0 SN R—i—NHz
O

CHS—C =N+ HZO RN CHS_i _NH2
O
10.4.2 Physical Properties :

(i) Acetamide is white crystalline solid.

(i) Pure acetamide is odourless.

(i) Impure acetamide - Smell like mouse.

(ivy Lower amides are soluble in water, due to H-bonding.

(v) Their higher M. P. and B. P. are due to intermolecular H- bonding.

i) ....... HNH—(|:=O ....... HNH— (|:=O
HN—C—R R R

10.4.3 Chemical Properties :

(@) Hydrolysis : Amides are hydrolysed rapidly in acidic medium. In alkaline medium hydrolysis is carried out
in temperature condition.

R—i —NH, + H,0 _H"  R—COOH + NH,
o)

CHS)—%—NH2 + NaOH -4, CH,COONa + NH, T
)

(b) Reduction to primary amines : Amine contains same number of carbon atoms.

CH.CONH LA CH.CHNH, + H,O
3 2 Na/C2H5OH 3 2 2 2
1° amine

(c) Dehydration with PCl,, SOCI, or P,O; :
CH,CONH, __Pd . CH,CCLNH, ——2Ha , CH,CN + 2HCI
Methyl cyanide
CH,CONH, + P,0, — 2 , CH,CN + H,0
Methyl cyanide
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(d) Reaction with nitrous acid :

CH,—CO—+N|H,
HO+N+0O0 Y% , CH,COOH + N,+H,O

(¢) Hoffmann's bromamide degradation reaction : Amides on reaction with bromine, and NaOH or KOH
yield primary amines, having one C-atom less  than the amides.
CH,CONH,, + Br, + KOH(aq.) —_— CH,NH, + KBr + K,CO, + H,0
or (KOBY)

Mechanism :

(@) (@)
.. /8. I & *Brar I
CH,—C—NH/EZ> oy N—H-4> CH,—C—NycBr

A &
'3

H
l o
KOH

0 0
e, X N &
CH,—N=C=0 <=2mngenen {c@-e/—y ] < CHS—C—NT?r

1 2KOH (Acetylnitrene)

CH.—NH, + K,CO,
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I EXERCISE-I (Conceptual Questions)

70

ALCOHOL
The compound A, B and C in the reaction sequence
CH,CH,0H — 22 »>A—00 5 BB ,C

are given by the set
(1) C,H-Br, CH,CH,OH, CH,CHBr,.

(2) C,HBr, CH=CH, CH,=CHBr

(3) C,H.Br, CH,=CH,, CH,Br—CH,Br
(4) C,H.Br, CH,CH,OH, BrCH,—CH,Br

Primary amines can be converted into alkanols by
reaction with

(1) Aqueous HCI
(3) NaNO,, and dil. HCI (4) Hypochlorous acid

(2) Tilden's reagent

Which of the following alcohols gives a red colour
in Victor Meyer test

(1) CHy-CH,-CH,-OH  (2) CH,-CH-OH
CH,

(3) (CH,),C-OH (4) CH,~CH-CH,~CH,
OH

Methanol on heating with salicylic acid and a few
drops of conc. H,SO, gives the smell of

(1) Bitter almonds
(3) Rotten eggs

(2) Oil of wintergreen
(4) Mustard oil

Which of the following does not turn orange colour
of chromic acid to green
(1) 1° alcohol
(3) 3° alcohol

(2) 2° alcohol
(4) Allyl alcohol

p, s and t-alcohols can be distinguished by :-
1
2
3
4

Reimer-Tiemann reaction
Tollen's reagent
Lucas test

(
(
(
(

= L O —

Lassaigne's test

Consider the following reaction :

C,H;OH + H,SO, — Product

Among the following, which one cannot be formed
as a product under any conditions ?

(1) C,H;0SO3H

(2) H,C=CH,

(3)HC=CH

(4) CH;~CH,~O-CH,—CHj,

10.

11.

12.

ALLEN
Build Up Your Understanding

PHENOL

Nitration of phenol with conc. nitric acid gives :-

OH OH
NO
W @ : @) @
NO,
OH OH
O,N NO,
(3) (4)

NO, NO,
Deoxygenation of phenol can be achieved by distil-
lation with :-

(1) Raney nickel

(2) Lithium aluminium hydride
(3) Sodium borohydride
(4) Zinc dust

Which of the following compounds shows
intramolecular hydrogen bonding :-

(2) Ethanol

(4) Methanamine

(1) p—Nitrophenol
(3) o—Nitrophenol

O N& 0
+ CH;&—CI—) ?

Sodium phenate

1 0]
C-OCH, OH i

Cl

Q
O-C-CH
3) @ (@) @

The reaction

OH
o 0
(0)—6%a + co, < @—COONa

is called :-

(1) Schotten Bauman reaction
(2) Kolbe Schmidt reaction
(3) Reimer—Tiemann reaction
(4)

4) ederer—-Manasse reaction

eeeeeeees——————
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14.

15.

16.

17.

18.

19.

Phenol can be distinguished from ethanol by
reactions with the following except :-

(1) Iodine and alkali (2) Ferric chloride
(3) Acetyl chloride (4) Bromine water

Phenol on treatment with methyl chloride in the
presence of anhydrous AlCl, gives chiefly :-
(1) o—cresol (2) m—cresol

(3) anisole (4) p—cresol

Phenol on heating with NaNO,, and a few drops of
conc. H,SO, mainly gives :-
(1) p—nitrophenol (2) p—nitrosophenol

(3) o—nitrophenol (4) m—nitrosophenol

Phenol and benzoic acid are distinguished by :-
(1) Lucas reagent (2) Victor Meyer test

(3) Caustic soda (4) Sodium bicarbonate

Phenol can be distinguished from ethanol by the
reaction with

(1) Na
(3) Neutral AICl,

(2) Br,/Water
(4) 1 and 2 Both

ETHER
CH,-OH

What is the structure of B :-

CH, CH,-Br
Br Br
(1) @)
Br Br
3) (@) CfBr
OH
GO, CHNH, | MR [y

Product [X] of given reaction is :-

0] HO_ JNH-CH,
ToRR e
NHCH NHCH
(3) (4)

20.

21.

22.

23.

24.

PBr, X Mg/ether

¢ _HOMH

CH,-CH-CH,
OH
The final product is :-
(1)(HL—?H—OH
CH,
(2) CH;~CH,~-CH,-OH
3) CHs—(IDH—O—(I?H—CH3
CH, CH,
(4) CH,~CH,~CH,

In the reaction sequence
A _HE  p _ CroN
A and B are :-

(1) C,H,, C,HBr

(2) CH,, CH,Br

(3) CH,=CH,, C,H.Br

(4) CH=CH,CH,=CHBr

| | + H-Br 2

)

WIS
ﬂ 0 A

CH4-CH,-OH + Ph-CH,-OH — 2 ofwhich

140°C

Ethoxyethane,

is not obtained?
(1) CH;~CH,~OCH,~CH,
(2) Ph—CH,~OCH,~Ph
(3) Ph—CH,-O-CH,—CH,
(4) Ph—CH,~O-CH,~O-CH,
Oxonium ion of ether has the structure :-
(1) C,H—O—CH—0O*H

&, h
(2) CH;—CH,—0*-CH,—CH,

2
3) (C,H,),0 -0
(4) CH/~CH,—O—CH,—CH,—O0*—0—H
f
71
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25. What will happen when diethyl ether treated with

Cl
hot and conc. HI :- | KON
(1) Ethyl alcohol (2) Ethyl iodide 32. Ph-G-CH, +aq KOH > A5 B 2
(3) Methyl iodide (4) Methanol Cl
26. Which of the following does not react with aq. (1) 50% d + 50% ¢ (2) 80% d + 20% ¢
NaOH :- (3) Meso compound (4) optically active
(1) Phenol (2) Benzoic acid CR
(3) CH,COOH (4) CH;-O-C(H, 33. @(lj@ can be obtained by :-
CARBONYL COMPOUNDS ﬁ?
27. Acetaldehyde on warming with Fehling's solution (1) @C_Cl + (Ph),Cd
gives a red precipitate of :-

(1) Elemental copper ﬁ? H
(2) Cuprous oxide 2 cal . é
(3) Cupric oxide @

(4) Mixture of all of the above

28. Acetone does not form :- (3) @ + CO + ZnCl, + HCN
(1) A phenylhydrazone with phenylhydrazine

2) A sodium bisulphite adduct with sodium bisulphite
3) A silver mirror with Tollen's reagent
4) An oxime with hydroxylamine

(4) None of the above

(
E 34. Which does not react with NaHSO3.

1) Ph—-C-H
29. CH,CHO and CH,COCH, can not be distinguished @ Il
by :-
(1) Fehling solution (2) Grignard reagent
(3) Schiff's reagent (4) Tollen's reagent (2) CH-0 (”:_H
O
30. In the reaction
CH.CH.COOH (1) moist Ag,0O, A Mg B (3) CHS CHZ_C”:_Ph
s (2)Br,/CCl,  Ether 0O
CH,CN/H,0O° CHO
oC
C CH,
The product C is - 35. Ketones can be prepared by :-
(1) CH,CH,~CH-CH, (1) Rosenmund reduction
(l)H (2) Etard reaction
(2) CH.CH,—CN (3) Cannizzaro reaction
o (4) Friedel-Craft reaction

(3) CH,CH,~C-CH,
Il 36. Carbonyl compounds are best purified by :-

(1) Steam distillation

@) CHS—CH?_(EH_CHS (2) Hydrolysis of sodium bisulphite adducts
COOH (3) Fractional crytallisation
31. Acetoneisobtained by the hydrolysis of the addition (4) Sublimation
product of methyl magnesium iodide and :- 37. Carbonyl compounds readily undergo :-
(1) HCHO (2) CH,CHO (1) Nucleophilic substitutions

(3) CH,COCH, (4) CH;-C=N (2) Electrophilic addition reactions
(3) Nucleophilic addition reactions
(4)

4) Free radical substitution reactions

m Z:\NODE02\BOAI-BO\TARGET\CHEM\ENG \MODULE-6\02 OXYGEN CONTAINING COMPOUND\O2-EXERCISE.P65



m Z:\NODE02\BOAI-BO\TARGET\CHEM\ENG \MODULE-6\02 OXYGEN CONTAINING COMPOUND\O2-EXERCISE.P65

ALLEN Pre-Medical : Chemistr

38.

39.

40.

I (II) .
CH,~C-CH, and CH,-C-H are readily
distinguished by their reaction with :-

(1) Iodine and alkali

(2) 2,4-dinitrophenylhydrazine
(3) Tollen's reagent

(4) All the above

Formaldehyde and acetaldehyde are readily
distinguished by reaction with :-

(1) A solution of 2,4-dinitrophenylhydrazine

(2) Fehling's solution

(3) Tollen's reagent

(4) lodine and alkali

Which is the most suitable reagent for the following

conversion

i ]
CH.,-CH=CH-CH,-C-CH s~ CH;-CH=CH-CH,-C-OH

41.

42.

43.

'S
=

(i) Tollen's reagent (i) Benzoyal peroxide
(1) (i)H® (2) (i)H®

(i)I, and NaOH KMnO, /H®, A
B — e > @ —

Formaldehyde reacts with conc. alkali to form :-

(1) A resinous mass

(2) Formic acid

(3) A mixture of methanol and sodium formate

(4) Methanol

Which of the following compounds does not

give aldol condensation :-

(1) CH,CHO (2) CH,CH,CHO

(3 HCHO (4) CH,CH,CH,CHO

Cannizzaro reaction is given by :-

(1) Aldehydes containing a-hydrogen atoms

(2) Aldehydes as well as ketones containing a-
hydrogen atoms

(3) Aldehydes not containing a-hydrogen atoms

(@) Aldehydes containing B-hydrogen atoms

Benzaldehyde reacts with formaldehyde in the

presence of alkali to form :-

)

I
(1) CH,-OH and @C—OO NS

O
I
@ {O)-CH-OH and 1-&-0' N

3) @COOH and CH,CH,-OH

45.

46.

47.

48.

49.

50.

51.

52.

Which of the following can be converted to
CH;~CH=CH-CHO :-

(1) Acetone (2) Acetaldehyde

(3) Propanaldehyde (4) Formaldehyde

The product of reaction with primary amine and
aldehyde is -

it
(1) R-C-OH
(3) R—-CH=N-R
Brady's reagent is
(1) [Cu(NH,),ISO,
(2) KMnO,/NalO,
NO,
—@—NH.NH2
NO,
)

A compound with molecular formula C;H,O, not

(2) R-ONO
(4) R-NO,

(3) ON
@ oN

gives silver mirror with Tollen's reagent but forms
oxime with hydroxyl amine. Compound will be -
(1) CH,=CH—CH,—OH

2) CH,CH,CHO

(2)
(3) CH,—CH—O—CH,
(4)

4) CH,COCH,

Aldehyde and ketone are distinguished by reagent
(1) Fehling solution (2)H,SO,

(3) NaHSO, (4) NH,4

Carbonyl group is converted into methylene group
by -

(1) Acidic reduction

(2) Raney Ni

(3) Basic hydrolysis

(4) Normal Hydrogenation

When acetaldol is treated with excess of acid then
unsaturated product will be :-

(1) Alcohol (2) Aldehyde
(3) Acid (4) Alkyl halide

The reagent used for the separation of acetaldehyde
from acetophenone is -

(1) NaHSO,
(3) NH,0OH

(2) C.H,NHNH,
(4) NaOH + I,
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53.

54.

55.

56.

74

The most suitable reagent for the conversion of
RCH,0OH ——RCHO

(1) KMnO,

(2) K,Cr,O,

(3) CrO,

(4) PCC (Pyridinium chloro chromate)

The major organic product formed from the

following reaction is :—

/O (i) CH3NH2
>_< (ii) LiAlH (i) HoO
5 gﬂHCHs NHCH
(1) 2 >< ’
OH
NHCH; NHCH,
3 4
3) HOH (@) HOCH3
0

Me\ [l ®
H/C=O+H2N—C—NH—NH2 _H
which is incorrect :-

(1) The reaction completes through addition
elimination mechanism.

Me\

(2) /C=N—8—NH_NH2 is formed as
H

product

(3) The reaction is an example of condensation
reaction

(4) None
0

é # CH,MgBr o P10 ,q 2% R

OH
S
oG

HCHO .
H®/H,0 )S, S 1S:

OH
5
(3) @AOH

57.

58.

59.

60.

0
[ [ 0
H-('~CH,CH,CH,CH~C -H —9% 5 product

(A) is :-

0=C-CH,
(1)

@) @»CH=O

(3) (lin—CHZCHZCHZCHZ—COOH
OH

(4) (lin—CH2CH2CH2CH2—(|3H2
OH OH

Which of the following compounds is the product
of an aldol reaction :-

OH O
(1)
O
(2)
OH
O
LGN
O

Which product is obtained by aldol reaction :-
(1) o — Hydroxy aldehyde or ketone
(2) B — Hydroxy aldehyde or ketone
(3) a,B — unsaturated ester
(4) B — Hydroxy acid
CARBOXYLIC ACID

When propanoic acid is treated with aqueous
sodium bicarbonate, CO, is liberated. The C of CO,

comes from :-

(1) methyl group

(2) carboxylic acid group
(3) methylene group

(4) bicarbonate
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61.

62.

63.

In a set of reactions acetic acid yielded a product D

SOClz Benzene

CH;COOH ——— A —>Anhy_ AICT; B

H;0°
HCN C 3 >D

The structure of D would be —

(l)H
C—COOH
w ()
CH,
CI:OOH
OH
C|:N
CIORE
OH
OH

ACID DERIVATIVE

The compounds A and B in the reaction sequence

Phenol

B <2l opy cogl— 0N A

are given by the set :-
(1) CH,CO-O-COCH,, C,H.CH,OH
(2) CH;CO-O-COCH,, C.H.OCOCH,
(3) CH;COCH,, C.H.OCOCH,4
4) CH,—C—0—0—C—CH,,
A
CH3—|C|—O—C6H5

CH;CH,~COOH __ P/, , A —*:_,B

structure of B is :-

(1) CH,=CH-COOH

2) CHS—ClH—COOH
Cl

(3) CH,-CH,-COOH
Cl

O
|
(4) CH,~CH,~C-Cl

Geeeeeeees———————)

64.

65.

66.

67.

68.

Correct reactivity order of decarboxylation is

COONa
NO,

COONa COONa

NO,
NO,

I II I

DI>0>11
@ m>1I>1I

2 I>M>1I
@m>I>1I

Which is most reactive towards hydrolysies.

(1) CH4 C-NH-CH,

Which of the following reagents may be used to
distinguish between phenol and benzoic acid ?

(1) Victor-Mayer test

(2) Neutral FeCls

(3) Aqueous NaOH

(4) Tollen's reagent

Acyl chlorides undergo :-

(1) Nucleophilic addition reactions
(2) Nucleophilic substitution reactions
(3) Electrophilic substitution reactions
(4)

4) Electrophilic addition reactions

The reaction of ethanol on acetic anhydride is an

example of :-

(1) Nucleophilic addition

2) Nucleophilic substitution
3) Electrophilic addition

4) Free radical substitution

(
(
(

75
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69. The reduction of acetamide gives :- P.O
CHS—(HZ—NH2 —7?

(1) CH3CH,NH, 72.

(2) (CH,),CHNH,

(3) (CH,),CNH, (1) CH,COOH (2) CH,~CN

(4) (CH,CH,),NH (3) CH,~CH, (4) CH,-CHO
70. Which is used in preparation of aldehyde by 73 @:CHO NaOH , A e ,

rosenmund reduction : CHO AT

(1) Ester (2) Acid

71. Which is maximum reactive :-
(1) CH,CONH, (2) CH,COOCH, O
(3) CH,COCI (4) CH,COOC,H,

(3) Acid halide (4) Alcohol CH,OH
(1) (2) @)
COOH

I EXERCISE-I (Conceptual Questions) ANSWER KEY

Que.| 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Ans.| 3 3 1 2 3 3 3 4 4 3 3 2 3 4 2
Que.| 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Ans.| 4 2 3 4 4 3 1 4 2 2 4 2 3 2 3
Que.| 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
Ans.| 4 1 1 3 4 2 3 3 4 3 3 3 3 2 2
Que.| 46 47 48 49 50 51 52 53 54 BB 56 57 58 59 60
Ans.| 3 3 4 1 1 2 1 4 2 2 2 2 1 2 4
Que.| 61 62 63 64 65 66 67 68 69 70 71 72 73
Ans.| 1 2 1 1 2 2 2 2 1 3 3 2 2

76 eeeeeeee—e————)
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AIIMS 2006

The following sequence of reactions gives

@ECHzCONHz _ LBy/NeOH
COOCH 2. heat

AIPMT 2007

Consider the following compounds:

0 @—coa (i) OzN—@—COCI
(i) HSC—@—COCI (1) OHC—@—COCI

The correct order of reactivity towards hydrolysis is:-
(1) @) > @) > i) > (v)  (2) (v) > @) > (1) > (i)
(3) (i) > () > () > i)  (4) (i) > () > (iii) > (i)

Which one of the following on treatment with 50%
aq. NaOH vields the corresponding alcohol and
acid

(1) C.H,CHO (2) CH4CH,CH,CHO
(3) CH,COCH, (4) CH,CHO
H,

In the reaction : CH,~CH-CH;,O-CH,~CH,+

which of following compounds will be formed :
(1) CH,—CH—CH, + CH;—CH,—OH
&,
(2) CH,—CH—CH,—OH+ CH;—CH,
&,
(3) CH,—CH—CH,—OH + CH,—CH,—I
CH,
(4) CH,—CH—CH,;—I + CH;-CH,-OH
&,

The product formed in aldol reaction is :-
(1) a p~hydroxy aldehyde or ketone

(2) an a~hydroxy aldehyde or ketone

(3) an o, B—unsaturated ester

(4) a B—hydroxy acid

AIPMT 2008

Acetophenone when reacted with a base,
C,H,ONa, vields a stable compound which has the
structure :-

A strong base can abstract an a- hydrogen from

(1) Ketone (2) Alkane
(3) Alkene (4) Amine
AIPMT 2009

H,COH.CH,OH on heating with periodic acid
gives :-

H
(1)2,2€=0 (2) 2CO,

CHO
(3) 2HCOOH @ lho

Consider the following reaction,

ethanol PBr3 X alc. KOH Y

(i) H2SO4 room temperature
(i) HeO Z;

the product Z is :-

(1) CH3CH,OH

(2) CH, = CH,

(3) CH3CH, - O - CH, - CH;4
(4) CH; - CH, - O - SO3H
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10.

11.

Phenol

12.

13.

14.

78

Propionic acid with Br,/P yields a dibromo product.
Its structure would be :-

Br
(1) CH, - ¢~ COOH
Br
(2) CH,Br — CHBr - COOH
Br
(3) H- (:3 - CH,COOH
Br
(4) CH,Br — CH, — COBr

Consider the following reaction :

Zn dus CH;Cl N KMnO4
A — X Anhydrofls AlCl3 >Y A 7
the product Z is :-
(1) Benzene (2) Toluene
(3) Benzaldehyde (4) Benzoic acid

In a set of reactions, ethyl benzene vielded a product D

@—CHZCHS

KMnO; . p_ Bn (__C.HsO0H D

KOH D FeCl; 7™ H
D’ would be :-
COOC,H,
(1) © @—CHZ—?H—COOCZm
Br Br
Br COOH
3) (4)
Br OCH,CH,
CH,COOC,H,
AIPMT 2010

Which of the following reactions will not result in the
formation of carbon-carbon bonds ?

(1) Friedel-Crafts acylation

2) Reimer-Tieman reaction

(2)
(3) Cannizaro reaction
(4) Wurtz reaction

When glycerol is treated with excess of HI, it
produces :-

(1) allyl iodide

(2) propene

(3) glyceryl triiodide

(4) 2-iodopropane

15.

16.

17.

Match the compounds given in List-I with their
characteristic reactions given in List-Il. Select the
correct option.
List-1
a) CH;CH,CH,CH,NH,
b) CH;C=CH
c) CH5;CH,COOCH;
d) CH;CH(OH)CH;
List-1I
(i) Alkaline hydrolysis
(i) With KOH (alcohol) and CHCl; produces bad

smell

Compounds
(
(
(
(

Reactions

(iii) Gives white ppt. with ammonical AGNO4

(iv) With Lucas reagent cloudiness appears after

5 minutes
Options :

@ ® ©© @
1 G @ 6 W
2 G G 6 )
3 v G G @)
@ @ 0 Gy )

AIIMS 2010

The suitable reagent to convert CH.-CH=CH-CHO
into CH,~CH,-CH,~CH,-OH is :-

(1) NaBH,
(2) LIAIH,
(3) Zn-Hg/HCl
(4)H,/Pd
NaBH, ..

CH3—?|3—CH2—COOCH3

(1) CH3—(|?H—CH2COOCH3
OH

@) CH3—(|DH—CH2—CH2—OH
OH

(3) CH3—I(ID—CH2CH2—OH

(4) CH3—(|?H—CH2COOH
OH

eeeeeeees——————
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18.

19.

AIPMT Pre. 2011

In the following reactions,

G,
(a)CPg—CH—§H—CH§iQﬂEL A B
OH [p?o?iﬁ;] " [Qﬁlﬁﬁ&]
HBr, dark
(b) Am [Macjor]+[ MiEor]
product product
the major products (A) and (C) are respectively :-
CH, CH,
(1) CH,=C-CH,-~CH, and (IZHQ—CH—CHQ—CH3
Br
CH, GH:
(2) CH,~C=CH-CH, and CHLQ,—?—CHZ—CH3
Br
G GH.
(3) CH,~C=CH-CH, and CH3—CH—(IZH—CH3
Br
CH, GH:
(4) CH,=C-CH,-CH, and CHLQ,—?—CHZ—CH3
Br

In a set of reactions m-bromobenzoic acid gave a
product D. Identify the product D

COOH

@ SOCL, 3 _NH. |~ N%?H D
Br ’
A

Br
COOH
(2) @
NH,
NH,
3) @
Br
CONH,
@ @
Br

Geeeeeeees———————)

20.

21.

22.

23.

24.

Clemmensen reduction of a ketone is carried out
in the presence of which of the following ?

(1) Glycol with KOH

(2) Zn-Hg with HCI

(3) LiAlH,

(4) H, and Pt as catalyst

AIPMT Mains 2011

An organic compound 'A" on treatment with NH4
gives 'B' which on heating gives 'C'. 'C' when treated
with Bry in the presence of KOH produces
ethylamine. Compound 'A' is :-

(1) CH;CH,COOH (2) CH;COOH

(8)CHyCH,CH,COOH  (4) CH-CHCOOH

CH,

Match the compounds given in List-I with List-Il and

select the suitable option using the code given

below.
List-1 List-Il
(@) Benzaldehyde (i) Phenolphthalein
(b) Phthalic anhydride (i) Benzoin
condensation

(c) Phenylbenzoate (i) Qil of wintergreen

(d) Methyl salicylate  (iv) Fries rearrangement

Code :
(a) (b) (c) d
(1) (i) (i) (iv) (i)
(2) (iv) (i) (iid) (if)
(3) (i) (if) (iid) (i)
(4) () (i) (iv) (i)
AIIMS 2011

Decarboxylation occurs with maximum rate in:

(1) CH,COOH (2) CH,-COOH
(3) C.H.CH,COOH (4) CH,COCH,COCH
AIPMT Pre. 2012

In the following sequence of reactions

JA__Ho B A O

ether

KCN

CH3 - Br

the end product (C) is:
(1) Acetaldehyde
(3) Acetone

(2) Ethyl alcohol
(4) Methane

79
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25.

26.

27.

28.

80

Predict the products in the given reaction.
CHO

@\ 50% KOH
Cl
(1) @CHZOH @coo

2 @CH OH @—
OH
- @CH OH @
CH.OH @
OH

CH3CHO and CsHsCH,CHO can be distinguished
chemically by:

Co0~

CH,C00~

(4)

@

(2) Fehling solution test
(4) lodoform test

(1) Tollen's reagent test
(3) Benedict test

AIPMT Mains 2012

Consider the following reaction :

cocl gy
2 Al
Pd - BaSO,

The product 'A' is :

(1) CgHsCOCHs (2) CiHLCl
(3) C;HsCHO (4) C,H-OH
NEET UG 2013

Reaction by which Benzaldehyde cannot be
prepared :-

COOH
(1) ©/ +Zn/Hg and conc. HCI

+CrO,Cl, in CS, followed by H;O®

+ Hj in presence of Pd+BaSO,

o
s

4) @ +CO+HCl in presence of anhydrous AlCl5

ALLEN
AIIMS 2013

OH
@ o (HNOJJrH:SO‘), A (Major product) is :-

OH

NO,

OH OH
O,N NO,
3) (4)
NO,
NO,

Which of the following reaction will not produce
ethylene glycol :-

C 2 CHZ H3O+
i / Heat
0]

(2) CICH,CH,Cl —9°_,

(i) CH3COOOH
(ii)H30"

(3) CH,=CH,

(4) CH, = CH, Xm0 foﬁ“o“
Salicyclic acid can be easily prepared by reaction
between :-
(1) Phenoland CO,
2) Benzoic acid and H,O,
3) Benzene diazonium chloride and CO,
)

(
(
@

Phenol and formic acid

AIPMT 2014

Among the following sets of reactants which one
produces anisole?

(1) CH3CHO ; RMgX

2) CcHsOH ; NaOH ; CH4l

3) C¢H5OH ; neutral FeCl,y
)

(
(
(4 C6H5 - CH3 5 CH3COC1, A1C13

eeeeeeees——————
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33.

34.

35.

36.

Which of the following will not be soluble in sodium
hydrogen carbonate?

(1) 2, 4, 6-trinitrophenol

(2) Benzoic acid
(3) o-Nitrophenol
(4)

4) Benzenesulphonic acid

AIIMS 2014

Which of the following reagents cannot be used to
prepare acetophenone :-
(1) CH.COCI + (CH,),Cd
(2) CH,COCI + CH,MgBr
(3) CH.CN + C,H .MgBr
(4) CH, + (CH,CO),0/AICl,
AIPMT 2015
An organic compound X' having molecular formula
CsH;(0 vields phenyl hydrazone and gives negative

response to the lodoform test and Tollen's test. It

produces n-pentane on reduction. X' could be :-

(1) 2-pentanone (2) 3-pentanone
(3) n-amyl alcohol (4) pentanal
RE-AIPMT 2015

Reaction of phenol with chloroform in presence of
dilute sodium hydroxide finally introduces which one

of the following functional group ?

(1)-CHCI, (2)-CHO
(3)-CH,Cl (4)-COCH
AIIMS 2015
CH,CH,
©/ gi))lél\l/l{n_?“g;OH/A = products is
COOH
CH,COOCH,
@ e
COOCH,
COOH COOCH,
COOCH,
”—OMe
O

39.

40.

CHO
©/CO

Pre-Medical : Chemistr

(i) [Ag(NH.),]°OH®

DA/ > product.

Product of above reaction is

e

I
o

COOH

COOH
)

Correct order of boiling point is

() CH,(CH,

),OH

(i) CH,~(CH,),CH,

(1)i>iv>ii > iii

(3)i>ii>

iii > iv

NEET-II 2

@\?3

(¢}

COOH

(i) C,H.-O-C,H,

(iv) CH,~CH,).,-Cl
(2) iii > il > iv>i
(

4) v > iii > il > i

016

The correct structure of the product A formed in

the reactio

O

n

H,(gas, 1 atmosphere)

>A s :-

OH

Pd/carbon, ethanol

OH

81
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42.

43.

82

AIIMS 2016

_@®HL
(ii) CHCI,,NaO! NaOH

HOE!

CH=0

Br,(1 mole),

3 "NaOH

e
=0
a
T

— product (major) .-

o
CH=0
1
(4)
OH

The best starting substrate to prepare

2-Bromobenzoic acid.

CH,

(1) @ (2)

(3) @\ (@) @
NO,

CH,

NO,

COOH

44.

45.

46.

47.

CH, CH=0

P & Q respectively are :-
CH,-OH

(1) CrO,/H,0°,

CH,
(2) Cr0,Cl,/H,0°,

CH,
(3) NaOCI/A, @

CH,-OH
(4) KMnO,/H®, @

|
CH,=CH-CH,~C—H Reagent,

ALLEN

CH,-CH,-CH,-CH,-OH

Appropriate reagent for above conversion will be:-

(1) Metal + H, (2) LIAIH,
(3) NaBH, (@) All
C-Cl CHO
o1 - @
0]
P will be :-
(1) Pd/BaSO, + H, (2) LiA/H,
(3) NaBH, (4) Pd + H,
NEET(UG) 2017

The heating of phenyl-methyl ethers with HI

produces

(1) iodobenzene
(2)

(3) benzene
(4) ethyl chlorides

phenol

eeeeeeees——————
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48. Identify A and predict the type of reaction AIIMS 2017
OCH, CN
NaNH 51. ©/ D—[?éf)_l{—) Product is :-
a. 9 A
Br CHO CHO
OCH, (1) ©/ 2) O/
NH, o
(1) and elimination addition reaction I
C-NH NH,
3) ©/ @ O/
OCH,
Br . L
@ and cine substitution reaction 52. Which o-f the following is the better reactant for the
production of m-cresol.
OCH, I CH,
W @ @) @
(3) and cine substituion reaction CH,
OH NH,
OCH, OH
3) (4)
@) and substitution reaction
NE, 53. Ph-CHO-+(CH,CO),0-bcobxs , o L. , g
49. Of thefollowing, which is the product formed when _
. is :-
;:ylcl:lohzxsnc})]ne Iund?ergoes aldol condensation (1) Ph-CH,-CH,~CH,-OH
ollowed by heating : (2) Ph-CH=CH-CH,-OH
(1) @) (3) Ph-CH,~CH,-COOH
(@) Ph—-CH=CH-CHO
O OH o 54. CH-CHO —MO , A 4, B LA ,c
Cis:-
(3) Q=Q (4) (1) CH-OH (2) CH,CHO
(3 HCHO (4) HCOOH
O O OH
50. Consider the reactions :- 55. Reagent can not be used to convert alcohol into alkyl
halide
X Cu > AGNH. > Silver mirror
(C,H.0) 573K :811:112 observed (1) Red P/Br, (2) KI / acetone
>Y (3) SOCl, (4) HCl/ZnCl,
Il
NH,-NH-C-NH, CH,—CH,
Z 56. —KMZO“—> Product is
Identify A, X, Y and Z
(1) A-Methoxymethane, X-Ethanol, Y-Ethanoic CH,
acid, Z-Semicarbazide. COOH CHz—COOH
(2) A-Ethanal, X-Ethanol,
Y-But-2-enal, Z-Semicarbazone (1) (2)
(3) A-Ethanol, X-Acetaldehyde, COOH COOH
Y-Butanone, Z-Hydrazone COOH C.H;
(4) A-Methoxymethane, X-Ethanoic acid,
. . (3) (4)
Y-Acetate ion, Z-hydrazine
CH, COOH

83
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57.

58.

59.

60.

84

Ph-CH=CH, —<* Ph-CH,-CH,-OH
Which reagent is suitable for given conversion.

1) Ph CIJ/O\FH NaBH,
(1) el C,HsOH
(2) Ph-CH=CH, —=~5—>
H,0,/OH
(3) Ph-C=CH —gige:

(4) Ph—-CH=CH, __dgiLH,s0,

Which of the following cannot form ethanol ?
O

|
(1) CH,~C-OCH,

NaBH,
—

LiAlH,

) CH-CH ————

O
(3) CH3—CH2—C—OC2H5

|
O

H,,Pd/C

O
(4) CHS_E_H H,,Pd/C
NEET(UG) 2018

Carboxylic acid have higher boiling points than
aldehydes, ketones and even alcohols of
comparable molecular mass. It is due to their

(1) formation of intramolecular H-bonding
(2) formation of carboxylate ion

(3) more extensive association of carboxylic acid via
van der Waals force of attraction

(4) formation of intermolecular H-bonding.

Compound A, CgH10, is found to react with NaOl
(produced by reacting Y with NaOH) and vields a
yellow precipitate with characteristic smell.

A and Y are respectively

(1) H,C O CH,-OH and I,
2) <;>7CH2 — CH,—OH and |,
3) @‘

(lfH— CH,and I,
OH

CH,
@) C&G OH and 1,

61.

62.

The compound A on treatment with Na gives B, and
with PClg gives C. B and C react together to give
diethyl ether. A, B and C are in the order

(1) CoHs50H, CoHg, CoHsCl
(2) CoHs50H, CoHs5Cl, CoH50ONa
(3) CoHs5Cl, CoHg, CoHsOH
(4) CoHs0H, CoHs0Na, CoHsCl

Identify the major products P, Q and R in the
following sequence of reaction :

Anhydrous

ACl, 00,
@ +CH3CH2CHCl P (ii) H,0™/A” Q+R

63.

P Q R
CH,CH,CH, CHO

(1) , , CH3CH,—OH
CH,CH,CH, CHO COOH

2) , ,

CH(CH,), OH
(3)©/ @ , CH3CH(OH)CHj5
CH(CH,), o
@) ©/ @ CH3-CO-CHj;

AIIMS 2018

OCH

3
|
0o=C O O
/Kji/ll\ DIBAL H,_ _NaOH/A

e
@)
T
o
o
(S
@)
o
S
o

w

©
O
OE ;
jan
=
O
d
Fo
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ALLEN
o COOCH CHO
—>Lﬁg{‘ Product ’
o NO o7 Q © ]
2
0

65.

66.

Product of the above reaction is

OH OH
(1) Q (2) Q/
NH, NO,
O O
3) U @) U
NH, NO,
Il
C-OCH,
% Product.
OH
Product of reaction is :-
COOCH, COOoH
(1) (2)
0] OH
COOH CHO
3) (4) ¢
0] 0]

OH
NaOH H .
@ MOIL, Product (Chief):

OH
CHO

OH
CHO
OH OH
COOH
(@) @(

CHO

(1) NaBH,, DIBAL-H, H,O*/A
(2) DIBAL-H, H,0*/A, NaBH,
(3) B,H,, NaBH,, H,0*/A

(4)H,0*/A , DIBAL-H, NaBH,
68. Correct sequence of reagents to get the given:

product-
COOH

CH,
0 —
NO,
Br

1) Br,/Fe, HNO,/H,SO,, KMnO, /H*

2) KMnO,/H*, Br,/FeBr,, HNO,/H,SO,
3) KMnO,/H*, HNO,/H,SO,, Br,/FeBr,
4) Br,/FeBr,, KMnO,/H*, HNO,/H,SO,

+

i 0" v
69. R—C—OH%R—C—OHR}—?H>R—|C—ORI
OH

|
| E
o

R—ﬁ—OK
0

(2) Slow, Fast, Fast
(4) Slow, Fast, Slow

(
(
(
(

(1) Fast, Slow, Fast
(3) Fast, Fast, Slow
70. For the reaction :-

CHO COCH;
0
0
(1) (2)
0]
0 0 O
0] 0)

85
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COOH

B.H, DIBAL-H
73. CN 2.6 > A >B
71. % Product of the reaction is :-

CH, The product 'B'is :-

CH,0H CH,0H

TSRO
(1) @) CHO CH,OH
Br,

0 0
i i (3) @ (@)
C-CH, C-CH, CHO CH,OH

& —¢

Select the correct sequence of reagents to carry
out the above conversion :-

€]
(1) SOCl,, Cd(C,H,),, NH,~NH,/OH

2" 75

(2) sOdl,, C,H.MgBr, Zn-Hg/HCl
)
(3) SOCl,, CH.-Li, NH,-NH,/OH
)
(4) Cd(CH,),, SOCI,, NH,-NH,/OH

I EXERCISE-II (Previous Year Questions) ANSWER KEY
Que.| 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Ans.[ 3 3 1 3 1 3 1 1 1 1 4 1 3 4 2

Que.| 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Ans.| 4 1 2 3 2 1 1 4 2 1 4 3 1 3 2

Que.| 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

Ans.| 1 2 3 3 2 2 4 1 1 4 1 2 2 2 1

Que.| 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

Ans.| 1 2 4 1 2 1 1 1 1 2 1 2 1 4|3

Que.| 61 62 63 64 65 66 67 68 69 70 71 72 73
Ans.| 4 4 1 1 3 1 1 1 1 1 2 1 1

86 eeeeeeees—————
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I EXERCISE-III (analytical Questions)

1.

Methanol can be distinguished from ethanol by the
following except

(1) Reaction with iodine and alkali

(2) Reaction with salicylic acid and H,SO,

(3) Reaction with Lucas reagent

(4) Boiling point

Ethanol on heating with acetic acid in the presence
of a few drops of sulphuric acid gives the smell of
(1) Oil of wintergreen  (2) Oil of mustard

(3) An ester (4) Oil of bitter almonds

The compounds A, B and C in the reaction sequence
are given by the set :-

CH,CH,OH —% , A ™ 5 B

A

(i) CHy,CHO
(i) H;0®
(1) CH,CH,Br, CH,CH,MgBr, (CH,),C—OH
(2) CH4CH,Br, (CH,CH,),Mg, (CH,),CHCH,OH
(3) CH,CH,Br, CH,CH,MgBr, CH,CHOH)CH,CH,
(4) CH,CHBr,, CH,CH(MgBr),, CH;CH(OH)CH,

C

Which of the following reactions will not lead to a
phenol :-
(1) C;H;SO,Na + NaOH —57—>

Boil

(2) CHN,Cl + H,O —=—

NaOH

(3) C;H,ONa + RX —p—

OH
4) @: + NaOH(CaO) —2
COONa

The structures of the compounds / ions A, B
and C in the reaction sequence are given by
the set :-

1
C ) _HCl n
20H A—
3600 CH,l

L, ¢
1) @—OH, @—Cl, @—CHS
@ @—o@, @—OH, @—OCH3
8 (0)—0", {0)—c1, (o)

@ @—o@, @—OH, @—1

8.

CH5CHO

10.

Pre-Medical : Chemistr

Check Your Understanding

A (O)~OH — 54— B
NaOH | CH,COClI

C
The compounds A, B and C in the above reaction
sequence are :-
1) Chlorobenzene, benzene, methyl benzoate
2

3
4) Benzyl chloride, benzene, phenylacetyl chloride

) Triphenyl phosphate, benzene, phenyl acetate
) Benzyl chloride, benzene, phenyl acetate

(
(
(
(

In the reaction sequence —

@—SosNa —NeOoH_, o LB —T—C+D

A, B, C and D are given by the set :-

(1) Sodium phenate, anisole, C,H.I, CH,OH
(2) Sodium phenate, phenetole, C,H.I, C.H.OH
(3) Sodium phenate, anisole, C.H.OH, CH,I

(4) Sodium phenate, phenetole, C.H.I, C,H.OH
Compound A and C in the following reaction are

Hydro(?oration
oxidation
©)

()CHMgBr _(a)

H,SO,
(ii)H,O (B)

A

(1) Identical

(3) Positional isomer

(2) Functional isomer

(4) Optical isomer

Which of the following aldehydes does not form
iodoform on heating with iodine and alkali :-

(1) CH;%—(&—H (2)ICH,CHO
OO

(3) CH4~CH,~CHO (4) CH,-CH-C-H

OH

A carbonyl compound gives pink colour with Schiff's
reagent and a yellow precipitate when boiled with
iodine and caustic alkali. It also gives a red
precipitate with Fehling's solution. It is likely to be:-
(1) Formaldehyde (2) Propionaldehyde
(3) Acetaldehyde (4) Crotonaldehyde
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11.

12.

13.

14.

88

A carbonyl compound gives a positive iodoform test
but does not reduce Tollen's reagent or Fehling's
solution. It forms a cyanohydrin with HCN, which
on hydrolysis gives a hydroxy acid with a methyl
side chain. The compound is :-

(1) Acetaldehyde

(2) Propionaldehyde
(3
(

)
) Acetone
4) Crotonaldehyde

Which of the following statement is wrong :-
(1) All methyl ketones give a positive iodoform test

(2) Acetaldehyde is the only aldehyde that gives

iodoform test

(3) All secondary alcohols give positive iodoform

test

(@) Any alcohol that can be oxidised to an acetyl

group gives a positive iodoform test

The compounds A, B and C in the reaction

CH, ,
sequence CH3>C:O A 2 B dﬂggio“ >C
are given by the set :-

(1) CHI,, H,C=CH,,, CH,CH,~-OH
(2) CHI,, HC=CH, CH,CHO
(3) CHI,, CH,~C=CH, CH,COCH,
T
@) CHL;, CH,-CH-CH, CH,-C-CH,

OH
In the reaction sequence

2]
RCOCI + H, —P4B80,_y o HCN, g 1O

A,B and C are given by the set :-
(1) RCHO, RCH(OH)CN, RCH(OH)CH,NH,,
(2) RCHO, RCH(OH)CN, RCH(OH)COOH

(3) RCHO, R—(llj—(fHQ,R—%—CHz—ﬁ—OH
o) o)

(4)RCHO, R-CH,~CN, R-CH,-COOH

15.

16.

17.

In the reaction sequence

dil H,80,.Hg®? A CHCl,

IZJ(NaOH

C
A, B and C are given by the set :-
(1) CH,CH,CHO, CH,CH,CH,CI, CHI,
(2) CH4COCH,, CCIS,—(HZ—CHS,, CHI,

CH—C=CH B

(3) CH,COCH,, CCl=CICH), CHl,

OH

(4 CH,CH,CHO, CCl—CH—CH,—~CH, CHl,
OH

Match the reactions given in column-I with the
suitable reagent given in column-II

Column-I Column-II
(i) Benzophenone (@) LiAlH,

— Diphenylmethane
(i) Benzaldehyde (b) Dibal-H

— 1-Phenyl ethanol
(i) Cyclohexanone (©) Zn(Hg)/conc. HCI

— Cyclohexanol

(iv) Phenylbenzoate (d) CH;MgBr
— Benzalhehyde

(1) ()-(0), (i)-(d), (iii)-a), (iv)-(b)

(2) ()-(0), (i)-(d), (iii)-(b), (iv)}-(a)

(3) (i)-(d), (ii)-c), (iii)-a), (iv)-(b)

(4) ()-(d), (ii)-a), (iii}-(c), (iv)-(b)

The reagents A and B in the reaction sequence

CH,COOC,H,—2— CH,COOC(CH.,),
LB CH,CONHNH,
are given by the set :-
(1) CHy-CH-OH, H,N-NH,
CH,
(2) CH;-CH-OH, H,N-OH
CH,
ot
3) CHS‘E‘OH, H,N-NH,

3
o

@) CHrC-OH ' N-oH
CH,

eeeeeeees——————
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18.

19.

20.

21.

22.

Methyl amine reacts with acetyl chloride and forms :-
(1) CH,NH,

(2) CH;NHNa

(3) CH;NHCOCH,

(4) (CH,),NCOCH,

Intermediates formed during reaction of

R—% —NH, with Br, and KOH are:

1
2

3
4

RCONHBr and RNCO
RNHCOBr and RNCO

RNH—Br and RCONHBr

(
(
(
(4) RCONBY,

= T = —

NaCN N X Ni/H, N Y Acetic Z

anhydride

CH.CH,A

Z in the above reaction sequence is :—
1) CH;CH,CH,NHCOCH;,4

2) CH;CH,CH,NH,

3) CH;CH,CH,CONHCH;,

4) CH;CH,CH,CONHCOCHj,

—_— e~~~

)
)
)
)

In a set of the given reactions, acetic acid yielded
a product C.

CGHG
ac— B

CH,COOH —F% 5 A

C,Hg MgBr/H;0®

ether

> C product C would be:-

(1) CH,CH(OH)C,H,

(2) CH,COC,H
(3) CH,CH(OH)C(H,

C.H,
(4) CH;—C(OH)CH,

CH,CHO and CH,COCH, can not be distinguished
by :-

(1) Fehling solution

(2) Grignard reagent

(3) Schiff's reagent

(4) Tollen's reagent

Geeeeeeees———————)

23.

24.

25.

26.

27.

When propan-1-ol is dehydrated, the product
obtained is again hydrated and further oxidised to
form a compound. The compound is -

_C_CH — |

(1) HC=C-CH,-OH @ ey Len
5 GHeCH. CH,-CH-CH,
S on on OH OH

CH,CH,CH,~C=N

]
H,0 A leg B

Product 'B'is :-

(1) CHS—CHZCHZ—ﬁ—OH

(2) CH,CH,CH,-C-H
O

(3) CH,CH,CH,-NC

4) CHSCHZCHZ—%—NHz
)

Sodium ethoxide has reacted with ethanoyl chloride.
The compound that is produced in the above
reaction is :-

(1) Ethyl chloride

(2) Ethyl ethanoate
(3) Diethyl ether
(4)

4) 2-Butanone

Phenol is heated with a solution of mixture of KBr
and KBrOj;. The major product obtained in the
above reaction is :-

(1) 4-Bromophenol

(2) 2,4,6-Tribromophenol

(3) 2-Bromophenol
(

4) 3-Bromophenol

)
)

Trichloroacetaldehyde was subjected to Cannizzaro's
reaction by using NaOH. The mixture of the
products contains sodium trichloroacetate and

another compound. The other compound is:-
(1) 2,2,2-Trichloropropanol

2) Chloroform

3) 2,2,2-Trichloroethanol

4) Trichloromethanol

(
(
(

89



Pre-Medical : Chemistr

28.

Compound (A), CgHgBr, gives a yellow precipitate
when warmed with alcoholic AgNO3. Oxidation of
(A) gives an acid (B), CgHgO4. (B) easily
forms anhydride on heating. Identify the
compound (A):

CH,Br C.H;
(1) (2)
Br

CH,

CH,Br

CH,

| EXERCISE-1II (Analytical Questions)

ALLEN

29. Sodium phenoxide when heated with CO, under

pressure at 125°C vields a product which on
acetylation produces C

ONa 125° H
TCO,— 23 B —2:0*C
The major product C would be :
OH O COCH,
(1) COOCH, 2)
COOH
OH
O COCH,
COCH,
(3) COOH (4)
COCH,

ANSWER KEY

Que.[ 1 2 3 4 ) 6 7 8 9 10 11 12 13 14 15
Ans. 3 3 3 2 2 3 3 3 3 3 3 2 2 3
Que.| 16 17 18 19 20 21 22 23 24 25 26 27 28 29

Ans.| 1 3 3 1 1 4 2 2 4 2 2 3 4 3
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I EXERCISE-IV (Assertion & Reason)

Target AIIMS

Directions for Assertion & Reason questions

These questions consist of two statements each, printed as Assertion and Reason. While answering
these Questions you are required to choose any one of the following four responses.
(A) Ifboth Assertion & Reason are True & the Reason is a correct explanation of the Assertion.
(B) Ifboth Assertion & Reason are True but Reason is not a correct explanation of the Assertion.
(C) If Assertion is True but the Reason is False.
(D) Ifboth Assertion & Reason are false.

1. Assertion :- Chlorobenzene and benzyl chloridecan | 8.  Assertion :— Ketones on reaction with grignard
be distinguished by treatment with AGNO,,. reagents, followed by hydrolysis vield tertiary
Reason :- Chlorobenzene does not gives white alcohols.
ppt with AgNO, due to resonance. Reason :- All ketones show haloform reaction.
(DA (2B (3)C 4)D 1A (2)B 3)C @)D

2.  Assertion :- Benzyl alcohol tums blue litmusred. | 9, Assertion :- >C=0 group is present both in
Reason :- Benzyl alcohol is not an isomer of a]dehydes and acid derivatives.
p-cresol. Reason :- Aldehyde give nucleophilic addition
(1A (2)B 3 C (4) D across >C=0 bond but acid derivatives do not

3.  Assertion :-Phenol is stronger acid than alcohols. exhibit such reactions.

Reason :- Phenol is stabilized by resonance (DA (2)B (3)C (4)D
whereas alcohol are not. 10. Assertion :- Benzamide and methyl benzoate are
(1) A (2)B (3)C 4D derivatives of benzoic acid.

4. Assertion :- Addition of CH,OH to phenyl Reason :- Benzamide is less easily hydrolysed as
magnesium bromide gives benzene. compared to methyl benzoate.

Reason :- CH,OH is a stronger acid than benzene. (1) A (2)B 3 C (4)D
(1A @B (3)C (4)D 11. Assertion :- Dehydration of alcohols always takes

5. Assertion :- Ethers behave as bases in the place in basic medium.
presence of mineral acids. Reason :- OH is a good leaving group
Reason :- Ethers have lone pairs of electrons on (1)A (2)B 3 C 4)D
oS 12. Assertion - Acetamid tion with KOH and
A 2B 3)C @D . sse. lOl’.l :-Ace aTm e.on reaction wi an

bromine gives acetic acid.

6.  Assertion :-Phenols give o- and p-Nitrophenol Reason :- Bromine catalyses hydrolysis of
on nitration with conc. HNO, and H,SO,, mixture. acetamide.

Reason :——OH group in phenol shows -M effect. 1) A (2) B 3)C @)D
(HA (2)B (3)C 4)D
13. Assertion :- Mixture of benzaldehyde and
7.  Assertion :- Formic acid is a stronger acid than

benzoic acid.
Reason :-pK_ of formic acid is higher than that
of benzoic acid.

(1A 2B

3 C (4)D

Geeeeeeees———————)

acetaldehyde in hot alkaline medium gives
cinnamaldehyde.

Reason :- Benzaldehyde is strong electrophile than
acetaldehyde.
(1A (2B

(3)C (4) D
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14.

15.

16.

17.

18.

19.

Assertion :- Acetophenone shows aldol
condensation.
Reason :- Acetophenone contains carbonyl group.

(1) A (2)B (3)C (4) D

Assertion : Benzyl phenyl ether forms phenol and
benzyl iodide with HI

Reason : Because benzyl carbocations is more
stable than phenyl carbocation.

(1) A (2)B (3)C (4) D

Assertion :- m-Nitrophenol is less acidic than p-

nitrophenol.

Reason :- p-Nitrophenol has intermolecular-H-
bonding.

(1) A (2)B 3) C @)D

Assertion :- Benzene sulphonicacid on heating with
NaOH gives phenoxide.

Reason :- Sulphonic group is a poor leaving group.
(1A (2B 3 C @)D

Assertion :- Acetamide on reaction with Bry/
NaOH give CH3-NHs.

Reason :- Carbon of amide functional group
becomes part of NayCOs.

(1) A (2)B (3)C (4) D

Assertion :- Ph—-O-C,H; can be prepared form
PhONa and ethyl iodide.

Reason :- Aryl halides are less reactive substrates

for nucleophilic substitution reaction.

(1) A (2)B (3)C (4) D

20.

21.

22.

23.

24.

25.

Assertion :- C.H;CH(OH)CHj, gives benzoic acid
with NaOBr followed by hydrolysis.

Reason :- First dehydration occur then oxidation
(1) A (2) B 3)C (4) D

Assertion :- Ethyl acetoacetate forms
butane-1,4-diol with NaBHj .

Reason :- NaBH, can reduces ketone and esters

group.
(1) A (2) B 3)C (4) D
Assertion :- Methoxy ethane has less boiling point
than propanol.

Reason :- Methoxy ethane is more polar than
propanol.

1) A (2B (3)C 4)D

Assertion :-Isopropyl benzene reacts with O, and
acid gives phenol.

Reason :-Initially isoproyl benzene converts into
2-phenyl propan-2-ol.

(1) A (2)B 3)C 4)D
Assertion :- Benzaldehyde with alkaline CuSO,
gives red-brown precipitate.

Reason :- Red precipitate is due to Cu,O.

1) A (2)B 3)C (4)D
Assertion :- Methoxy ethane has more boiling
point than propanal.

Reason :- Attraction is more in methoxy ethane
than propanal.
1) A (2)B

(3)C (4) D

I EXERCISE-IV (Assertion & Reason) ANSWER KEY

Que.| 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Ans.| 1 4 2 1 1 4 3 3 2 2 4 4 3 2 1
Que.| 16 17 18 19 20 21 22 23 24 25

Ans.| 2 3 1 1 3 4 3 3 4 4
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