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Alcohols, Phenols

and Ethers

( Fastrack« Revision )

» Alcohols and Phenols: Alcohols and phenols are formed
when a hydrogen atom in hydrocarbon, aliphatic and
aromatic respectively, Is replaced by hydroxyl group.

ClassiFicatlon of Alcohols and Phenols

» Inalcohols, the —QH group Is attached to sp? hybridised
carbon.

H R R

| | i
R—-—lc—OH R—lc—OH R—?—OH

H H R
Primary (1"} Secondary (2“) Tertlary (3°)

> Inphenols,the—OH group Is attached to sp? hybridised

carbon.
H H H H
OH
OH
Phenol Catechol Resordnol
OH

Quinol or hydroquinono
Preparation of Alcohols
» From Alkenes

> By acid catalysed hydration in accordance with
Markownikov's rule:

CHy—CHss CH, + H,0 w2 V=i,
OH
> By Hydroboratlon-Oxidatlon:
CHy—CHz2CH, + (H+~BH,), —- CHy—CH—CH,

BH,
CH]—CH mnlfl-i_r

CH, —CH o CH,

(CH—CH—CH ) e

(CH,—CH,CH,),BH
3H101,0H1H}0

3CH,CH,CH,0H + B(OH),

» From Carbonyl Compounds
> By reduction of aldehydes and ketones:

R-CHO + Hy — 2y RCH,-OH
RCOR’ —% | oy R

H
> Aldehydes yield primary alcohols whereas ketones glve
secondary alcohols, when subjected to reduction.

» By reduction of carboxylic aclds and ester:

() UAIH,

REQAH (i) H;0

RCH,OH

RCOOR' ——r2—ny RCH,OH+R'OH
Catolyst

> From Grignard's Reagent:

» Thereactlonproducesaprimary alcohol with methanol,
a secondary alcohol with aldehydes (except methanal)

and tertiary alcohol with ketones.

HCHO + RMgX——> RCH,OMgX %, RCH,OH + Mg <X

OH
(o) T H,0
RCHO +R'MgX +R — CH—OMgX
—hig(OHIX
TI
R—CH—COCH
R R’
J H,0 I
RCOR +R'MgX «wswsnyR —C— OMgX wsssms—y R —C — OH
| ~g(OH)X |
R R

» Hydrolysis of Alkyl Halldes:

» R—X+ KOH(aq) —— ROH + KX
» Ease of hydrolysis of alkyl halides Is R— 1> R—Br> R—Cl|
and t> s> palkyl halides.

» Hydrolysls of Ethers:
R— O— R +H,0 224 _, 2ROH
» From Primary Amines: By treatment with nitrous acid.
RNH, + HONO — M0 *HED , pop 4 N, +H,0

» Methylamine does not give methyl alcohol when
treated with HNO,, It gives CH,0CH, and CH,ONO.
> By Alcoholic Fermantation:

Invartaso
CypHp0yy +HO o = CgHy 204 + CHy 204
Suorose Glucooe Fructose

CerhOg = Lm0, ICHOH +2C0,(g)

Gluconse and fructose Elthd alcohol

Preparation of Phenols
» From Holoaronos:

| ONa® H
623K HCl
@ +NaOH — é

L
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» From Benzene Sulphonic Acid:
O,H H

Oloum (1) N3OH
SR e
@H"

» From Dlazonlum Salts:

NH, N3Cl- H
NoNO, o HCL . H,0 cl
273-278K viarm +N,+H
Benzeno diszonium
chloride
» From Cumene:
T
HiCcp-CH;  Hc—C—0—0—H OH
0, H*
e i + CH,COCH,
1
Acctone
Cumeng Cumene Phanol

hydroperoide
Physical Properties of Alcohols

» Lower alcohols are colourless Uquids, members from
G —C,, are oily liquids and higher members are v/axy
solids.

» The hydroxyl groups in alcohols can form H-bonds
with water, so alcohols are miscible with water. The
solubility decreases with Increase in molecular mass.

> Bolling polnts of alcahols are higher than expected
because of the presence of Intermolecular hydrogen
bonding in the polar molecules.

[The boiling point decreases in the order 1°> 2°> 3° as
the van der Waals' Forces of attraction decreases.)

Physical Properties of Phenols
» These are colourless liquids or crystalline sollds but
become coloured due to slow oxidation with air.
» Phenol Is also called carbolic acld.
» Because of the presence of polar «~OH bond, phenols
form intermaolecular H-bonding with other phenol
molecules and with water.

Acldlty of Alcohols and Phenols

» Alcohols are weaker aclds than water due to - | group
present In alcohols, which decreases the polarity of
—OH band.

» Acid strength of alcohols

R—CH,OH > 2>CH—OH 2> R>c—0H
Primary Secondary Tertlory
» Electron releasing group Increases electron density on
oxygen to decrease the polarity of —OH bond.
» Order of acidity Is RCOOH > H,CO, > C;H;OH > H,0
> R—OH.
» Phenol is more acldic than alcohols due to stabilisation
of phenoxide lon through resonance.
Chemlical Reactians of Alcohols and Phenaols
» Reactlons Involving Cleavage of O—H Bond:

(a) Reaction with Metal:
2R—0O—H + 2Na —- 2R—0—Na +H,

Sodium slkexdde

H Na

2 +2Na—— 2 +H,

Sodium phenoxlde

(b) Esterification:
Ar/R—O—H + RCOOH == A/R—OCOR' +H,0
Ar/R—OH + (R'C0),0 == Ar/R—OCOR' + R'COOH
R/AF—OH + R'COCl > R/AF—OCOR + HCI

The reaction with R'COOH and (R’CO)EO is reversible, so
conc. H,S0, Is used to remove water.
» Reactions Involving Cleavage of C—O Bond In Alcohols:
» In these reactions, the reactivity order of different
alcahols Is:
| |

H—C—OH < R—C—0OH < R—C—0OH < R—?—~OH
R

I i

| I
H - H

Mathyl alcohol  Primary alcohol  Secondary alcohol Tertiary alcohol
Alkyl group due to +| effect increases the electron
denslty on the carbon and oxygen atom of C—OH bond.
As a result, the bond cleavage becomes easy.

(a) Reaction with Halogen Acids: Alcohols can be
converted Into haloalkanes by the actlon of halogen
aclds.

R—OH + HX—- R—X + H,0
(where X = Cl, Br, 1)
> For a given alcohol, order of reactivity of HX is:
H—I > H—Br > H—Cl
» Foragiven halegen acid, order of reactivity of alcohols
is:
Tertlary > Secondary > Primary

Lucas Test
: Secaondary Tertiary
Primary alcohols alcohols alcohols
RCHpH conc. HCl s | rcH--OH R;C—CH
Anhy, ZnCl 3y An;;l‘:\ll'i{(:'il »RLHCI __tonc Hd g RJCCI
No reaction e Anhy.ZnCl3
No reactlon and White cloudiness | Whlite
hence, no white or turbidity cloudiness
cloudiness or appears within or turbldity
turbldity at room about 5 minutes. |appears
temperature. immediately.

(b) Reaction with Phosphorus Halides:
ROH + ch o RCl + F’OCIa + HCl

3ROH + PBr, — 2,  3RBr + H,PO,
ROH+Pl;  —My  3RI+H,PO,

(¢) Reactlon with Thionyl Chloride:
ROH+80Cl, wws RCl+ SO, T +HCIT
» Daohydration of Alcohols:
> The ease of dehydratlonis 3°>2°> 1",

H>50,
CZHSOH ..... ﬁ“’ CHEE:EJCHZ + HZO

L



_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7

CHy
CH; — (t: —OH 204, ch, —({: w1 CH, + H,0
CH, CH,

» Oxidation Reactions: Oxidising reagents used Far the
oxidatlon of alcohols are neutral, acidic or alkaline KMnO,
and acidified K,Cr,O, A common reagent that selectively
oxidises a primary alcohol to an aldehyde (and no further)
Is pyridinlum chlorochromate (PCC).

CH,CH=CH—CH,0H —2£, CH,CH=CH—CHO

» Dehydrogenation:

RCHO +H,T

RC Hzo H _CE_IB_-.m.lt-)
Aldehyde

1* alcohol

Some Reactions of Phenols
» Elactrophillc Substitutlon Reactlons: The —OH group

attached to the benzene ring activates it towards

electrophillc substltution at ortho and para positions.

(2) Halogenation:
H H
+Br,(Excess) —

Br
2,4,6-Tribromophonol

S dr g

o-Bromophanol

D'BIOrTlODhGnDI
(b) Sulphonation:
H H
503H
Conc. H,50,

« ....;.,,....m_‘_..“__> 1,

o-Hydroxaybenzene sulphonic acld
pHydranybencene

sulphonic seld
(c) Nitration:

OH H

: HNO, e N
conc,
‘conc. H,50,

NO,
2.4,6-Trinltrophenol (pleric ackd)

H H
NO,
dIL HNO, i
Room tamporatura

o-Nitrophonol
NO,

p-Mitrophenol
(d) Reimer-Tiemann Reaction:
OH “Na~*

CHC
CHCl, L

R
Ag. MAOH, 57°C

Na* H
CHO CHO
NaOH | Hd

Sallcydaldehydo
(chief product)

H H
COOH
_ycc, () He o
oq. NoOH

Phonol Saucwic add
(major) COOH
prHydroxyboenrolc acid
(mlnor)

» Kolbe's Reaction:

NaOH (o, |
@ H H
COOC,H,

C,H,0H
Phenylsallodate (salo()
COCH,
H OH
CH,cocl
COOH —Tew con0
Acobyl sulicylic add
H
2-Hydroxybenzolc acld
(salicylic acld) COOCH,
OH,0M

Mathyl salicylate (lodax)
» Reaction with Zinc Dust:

H
4 ZN——> +Zn0
Bengene
» Oxldation:
H
Na,Cr,0, "
H,50,
Benzoqulnono

L
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> Fries Rearrangement:

COCH, H H
COCH,
o-Hydraxy
acetophenone COCH}
pHydroxy
acetophenone

Uses of Alcohols and Phenols

» 100% ethanol is absolute alcohol and 95% ethanol is
rectified alcohol.

» A mixture of 20% ethanol and 80% gasoline Is the power
alcohol.

» Alcohols are used as solvents, antifreeze agent, In the
preparation of mediclnes as preservatives, etc.

» Phenols are used to prepare bakelite, plastic Ffor
manufacturing of dyes and drugs In medlcines In the
preparation of phenolphthaleln, ete.

Ethers

» Ethers are the organic compounds in which two alkyl or
aryl groups are attached to a divalent oxygen, known as
ethereal oxygen. These are represented by the general
formula R—O—R" where R may be alkyl or aryl groups.

eg,
CHy=~0-—CH;,  CHg=—0—C,Hs
Oimethyl ather Diethyl ether
CHy ==0—C,H, CHy =0 C3Hy

Ethyl methyl ether Methyl n-propyl ether

Preparation of Ethers

» By Dehydration of Alcohols:

HISOG conc,J
2CH,CH;— OH -~ ey CH
32 K 3

— CH, —O— CH,—CHy +H,0
Ewcess

» Williamson's Synthesis: Only primary alkyl halides when
react with sodium alkoxide give ether while tertlary alkyl

halides glve alkene due to sterlc hindrance.
CH,CH,Br + CH,CH,0Na ——-> CH,CH,0CH,CH, + NaBr
CH, CH;

I o |
CH3Br + H3C—C—ONa —— CHy —0—C — CHy +NaBr
1 ® |

CH3 CH3

CHy

I
Hﬂc_i—BF+N&_OC2H‘5 —_— CHa‘izCHz
Hy Hy
+NaBr +C2H50H
=l|
@ON3+M — 5 + Nax

Alkoxy bonzana

Physical Propertles of Ethers
> Ethers are polar but Insoluble In H,0.
» Ethers hoave low bolling polnt than alcohols of
comparable molecular magses because ethers do not
form hydrogen bonds with water.

Chemical Reactions of Ethers

» Reaction with HX:
R—O—R + HX —— RX + R—OH

R H
é + HX ——

The arder of reactivity of hydrogen halides Is as Follows:
Hl > HBr > HCl

» Halogenatlon:

CHyCH,OCH,CH, —2—

2 CH,CHCIOCH,CH,

(a-Monachloro diathyl gther)

Fv
CHOC,H, + 10C|.2 ~{~h~5h—0-—9 CZCiSQCZClS + 10HCL
(excoss) (Perchlorediethyl ether)

> Reaction with PCl,:

» Reaction with CO:

BFy /150°C

ROR + CO ey

— RCOOR

» Electrophillic Substitution Reactionr

Br InCs,
(Brommubon}
Br

(minor)

(mnjur)

canc HNO

conc. H,SD

CH, Gditration) o-Nitroanisole
(mlnor)
pNILmUnumw

— (major)

CH,
Anlsole CO CHJ
CH COCI .
Anhyd AlCL
COCH
CH Cl
Anhyd Al

(Friedal-Crafts aglation)

i 3
+
(minor) H 3

2-Methouy toluene
4-Mothoay toluone
(maojor)
(Friedel-Crafts olkylation)

Ethyl phenyl ester C;H,OC,H; Is also known as phenetole.

Uses of Ethers
» Dimethyl ether is used as refrigerant and as a solvent
at low temperature.
» Diethyl ether is used as an anaesthesla in surgery.

L
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& Practice Exercise

‘@Q Multiple choice Questions N

QL Identify the secondary alcohols from the following

Q2.

Q3.

Q4.

Qs

Qo

Q7.

Q8.

Q9.

set:
)] CHBCHZCH(OH)CH_,, (ii)

OH
(iii) @

a. (i) and (iv) b. (i) and (iii)
c (i) and (i) d. (i). (i) and (iv)
The C— 0 —H bond angle in alcohol is:
(CBSE 2021 Term-1)

(C,H,),COH
OH

() @ﬁcm

(CBSESQP 2021 Term-1)

slightly greater than 109°26
slightly less than 109728
slightly greater than 120°

. slightly less than 120°

The catalyst used for the preparation of methyl
alcohol from water gas Is:

a. CuO+Zn0 + Ni0 b. CuO +Zn0 + Cr,04

e n ow

¢ ALQO, d. Cu0 +Fe,0,

What is the product formed when butanol reacts
with HCl and ZnClL,?

a. l-chlorobutane b. 2-chlorobutane

C Butane d. Butene

Zn

Cl
In the reaction R—OH + HCl -——2» RCl + H,0,

what Is the correct order of reactivity of alcohol?
(CBSE 2023)

a 1"<2°<3° b Y>35 2°
g Ps2s? d.37s s 2
Which of the following alkenes on acld catalysed

hydration glves a tertlary alcohol? (CBSE 2023)
a. 2-butene b. 2-methylpropene
¢. Propene d. -butene

Lucas reagent is:

a. conc. HCL + anhyd. ZnCl,

b. Pd +BaS0,

¢ diL HCL+ anhyd. ZnCl,

d. None of the above

Lucas reagent is used to differentiate which
monohydric alcohol?

a. Primary b. Secondary

c. Tertlary d. All of these

The boiling points of alcohols are higher than
those of hydrocarbons of comparable masses due
to: (CBSESQP 2021 Term-1)
a. hydrogen bonding

b. lon-dipole Interaction

c dipole-dipole interaction

d. van der Waal's forces

Q10.

QL

Qle.

Q13.

Q14.

QIs.

Q6.

Q17

Which of the following is optically inactive?
(CBSE 2021 Term-1)
a. (+)-Butan-2-ol b. (-)-Butan-2-ol
¢ (+)-Butan-2-ol d. (+)-2-Bromobutane
Lower molecular mass alcohols are:
(CBSESQP 2021 Torm-1)
miscible In Umited amount of water
misclble in excess of water
miscible in water in all proportions
. Immiscible In water
What would be the reactant and reagent used to
obtain 2, 4-dimethyl pentan-3-ol?
(CBSESQP 2021 Torm-1)
a. Propanal and propyl magnesium bromide
b. 3-methylbutanal and 2-methyl magnesium
bromide
c. 2-dimethylpropanone and methyl magnesium
lodide
d. 2-methylpropanal and Isopropyl magnesium
iodide
During dehydration of alcohols to alkenes by
heating with concentrated H,50,, the initiation
step is: (CBSESQP 2021 Term-1)
a. protonation of alcohol molecule
b. formation of carbocation
c. elimination of water
d. formation of an ester
In the following reactlon,
CH;—CH=CH—CH,0H _PC
The product formed is: (CBSE 2021 Term-1)
a. CH,—CHO and CH,CH,0H
b. CHy;—CHe=CH—COOH
¢. CH;—CHe=CH—CHO
d. CH,—CH,—CH,—CHO
For the conversion of propene into 1-propanol,
which of the following reagents and conditions
should be used? (CBSE 2023)
a. Conc. H,50,: H,0 and heat
b. B,Hg H,0,/0H-
¢. Dilute H,50,
d. H,0/H*
Monochlorination of toluene In sunlight followed by
hydrolysis with ag. NaOH yields:  (NCERT EXEMPLAR)
a. o-cresol b. m-cresol
¢ 2 4-dihydroxytoluened. benzyl alcohal
Which of the following compounds will react with
sodium hydroxide solution in water?

S =

(NCERT EXEMPLAR)
a. C.H,OH b. C4HgCH,OH
¢ (CH,),C—OH d. C,H,0H

L
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Q18.

Ql9.

Q 20.

Q2L

Q22

Qa3

Q 24.

Q2s.

Anisole undergoes bromination with bromine
in ethanoic acid even in the absence of iron (lll)
bromide catalyst: (CBSESQP 2023-24)
a. due to the activation of benzene ring by the
methoxy group
b. due to the de-activation of benzene ring by the
methoxy group
c. due to the increase in electran density at ortho
and para positions
d. due to the formation of stable carbocation
Long time nitration of phenol with mixture of
conc. HNO, and concentrated H,S0,, gives:
a. o-nitrophenol b. p-nitrophenol
¢. picric acid d. nitrobenzene
o-hydroxy benzyl alcohol when reacted with PCL;
gives the product as (IUPAC name):
(CBSESQP 2021 Term-1)
0- hydroxy-benzyl chloride
2- chloromethylphenol
o-chloromethylchlorobenzene
4-hydroxymethylphenol

an o

The major product of acid catalysed dehydration
of 1-methylcyclohexanol is: (CBSESQpP 2022-23)
a. 1-methylcyclohexane
b. 1-methylcyclohexene
¢. l-cyclohexylmethanol
d. 1-methylenecyclohexane
What would be the major product of the following
reaction?
C,H—CH,—OCH, + HBr—— A+ B

(COSESQP 2022-23)
A= CgHCH,0H, B = CoH,
A= CcHsCH,0H. B = C(HgBr
A= CHgCHy B= CHBr
A & CgHyCH,Br. B = CgHyOH

Mg .. HO.
In the reaction @Br m> X1,y

Compound'Y" is: (CDSE 2021 Tarm-1)

2 @_OH b
-©

Phenol does not undergo nucleophilic substitution
reaction easily due to: (CBSESQP 2021 Tarm-1)
a. acldic nature of phenol

b. partlal double bond character of C —OH bond

¢. partlal double bond character of C—C bond

d. Instabllity of phenoxide lon

en ow

OMgBr

g©

Which of the following reactions is used to prepare
salicylaldehyde? (CBSESQP 2021 Tarm-1)
Kalbe's reactlon

Etard reaction

Relmer-Tiemann reaction

Stephen's reduction

et

a o o

Q 26.

Qa7

Q 28.

Q29.

Major product formed in the following reaction.
CH
3

CH;—C—Br+ NaOCH; ——
CHy (CBSE 2021 Tarm-1)

|CH3 Hs

a CH3—|C—ONa b. CH3—E|—DCH3

CH, CH,
CH, ?Ha CHy

I
G CHJ_C_O—C_CHB d C_H}—C'.-_j_] CHZ

CH, CH,

Which of the following observation is shown by
2-phenyl ethanol with Lucas reagent?

(CBSESQP 2023-24)
Turbldity will be observed within five minutes
No turbldity will be observed
Turbidity will be observed Immediately
Turbldity will be observed at room temperature
but will disappear after five minutes
When diethyl ether is heated with excess of HI, it

produces: (CBSE 2023)
a. ethanol b.lodaform

c. methyl lodide d. ethyl lodide

Willlamson's synthesis of preparing dimethyl ether
is an: (CBSESQP 2021 Tarmi-1)
a. 5ylreaction

b. Elimination reaction

c. 5,2 reaction

d. Nucleophllic addition reaction

PN Ow

-§) Assertion & Reason Tupe Questions N

Directions (Q. Nos. 30-38): Each of the following questions
consists of two statements, one s Assertion (A) and the other [s
Reason (R). Glve answer:

Q 30.

Q3L

a. Both Assertion (A) and Reason (R) are true and
Reason (R) is the carrect explanation of Assertian
(A).

b. Bath Assertion (A) and Reasan (R) are true but
Reason (R) is not the correct explanation of
Assertion (A).

. Agsertion (A) Is true but Reason (R) s false.

d. Assertlon (A) Is false but Reason (R) Is true.

Assertlon (A): Addition reaction of water to

but-1-ene in acldic medium yields butan-2-ol.

Reason (R): Addition of water in acldic medium

proceeds through the formation of primary

carbocation.

Assertion (A): IUPAC name of the compound

CHy —C H— 0—CH, —CH,—CH;
CHy

Is 2-Ethoxy-2-methylethane,

L
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Reason: In IUPAC nomenclature, ether is regarded
as hydrocarbon derivative in which a hydrogen
atom replaced by —OR or—OAr group
[where R = alkyl group and Ar = aryl group].
Q 32. Assertion (A): Alcohols react bath as nucleophiles
and electrophiles.
Reasan (R): The bond between C—O Is broken
when alcohols react as nucleophiles.
(CBSE SQP 2023-24)
Q 33. Assertion (A): p-nitrophenol is more acidic than
phenol.
Reason (R): Nitro group helps in the stabilisation
of the phenoxide ion by dispersal of negative
charge due to resonance.
Q 34. Assertion (A): Bond angle in ethers is slightly less
than the tetrahedral angle.

Reason (R): There is a repulsion between the two
bulky —R) graups.

Q 35. Assertion (A): Boiling points of alcohols are higher
in comparison to ethers of comparable molecular
masses.

Reason (R): They can form Intermolecular hydrogen
bonding.

Q 36. Assertion (A): Alcahols have higher boiling points
than ethers of comparable molecular masses.
Reason (R): Alcohols and ethers are isomerlc in
nature.

Q 37. Assertion (A): An ether is more volatile than an
alcohol of comparable molecular mass.

Reason (R): Ethers are polar in nature.
(CBSESQP 2022-23)

Q38. Assertion (A): (CH,);COH when heated with conc.
H,50, glves isobutylene as the main product and
not di-tertiary butyl ether.

Reason (R): All alcohols readily dehydrates with
conc. H,50,.

| Answers \
v

L (a)(1) and (iv)
(I) CH4CH,CH(OH)CH, (secondary)
(ii) (C,H5)5COH (tertiary)

OH
() O/(phenols not
an alcohal)

H

CH;
(Iv) (secondary)

(b) slightly less than 109°28.

(b) CuO +Zn0 + Cr, 0,

(b) 2- chLorohuLane

(a) Lucas test is used to recognise whether the given
alcahol is primary, secondary or tertiary In nature.
In this reactlon. the carbocation Is formed as an
intermediate and thus the stability and ease of
carbocation farmation determine the rate of the
reactlon as that's the slow step of the mechanlsm.
Since, the stability of tertiary carbocation is the
most due to hyperconjugation effect. Hence. the
order of reactlvity I8 3°> 2°> 1 or 1° < 2° < 3%,

6. (b) On acld catalysed hydration, 2-methylpropene

glves a tertlary alcohol.

A

CH, CH,
CH. —ElsmCH >CHr—(|}—OH
2 mvthvlpropnrw |
CH,
r-butyl alcohol
7. (a) conc. HCL+ anhyd. ZnCl,
8. (d) All of these

9. (a) hydrogen bonding
Alcohols form Intermolecular hydrogen bonds while
hydrocarbons do not.

10. (c) (¥)-Butan-2-ol is optically inactive because it is
both dextrorotatory and laevorotatory and hence
forms a racemic mixture in which the net rotation
of plane polarised light towards the right Is
cancelled by the left ane, so It becomes optically
inactlve.

(c) migclble In water In all proportions
Lower malecular mass alcohols are able to form
hydrogen bands with water.
12. (d) 2-methylpropanal and Isopropyl magnesium
iodide
]
— CH—C = 0 + (CH,),CHMgl —-

sopropyl

magnesim loddo
2-mothylpropanal

H
|
(CHQZCH——-#—OMgI - (EHJ}ECH—E—OH
CH(CH,), CH(CH,),

2A~dimuthylpon ton-3-ol

13. (a) protonation of alcahal molecule.
The varlous steps of the mechanlsm are glven below:
Step 1: Formation of protonated alcohol

H H H H H

| e L
ol t} Dl =

l |

H H H H

Protanated alcohol
(ethyl oonlum lon)

Step 2: Formatlon of carbocatlon. It Is the slowest
step and hence the rate determining step of the

reaction.
H H H H H
| | Ol < Slow I |
H—{I:—?—cr— H === H—?—(T“’ +H,0
H H H H
Corbocotion

L
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Step 3: Formaton of ethene by elimination of a

proton.
H H
H
H—J_:}—(L":‘ \C=C/H +H
| ] H™  H
H H

Ethene
14. (c) CH;—CHe=CH—CHO
15. (b) B,H¢ along with hydrogen peroxide reacts with
propene and convert It Into 1-propancl The
reactlon Is known as a hydrobaration reaction and
it follows antl-Markovnikov's rule. Thus. alcohol
group gets attached to the terminal carbon atom.

16. (d) benzyl alcohol
CHB CH, Cl CH,OH
cl, aq NaOH
Sunlight
Toluene Benzyl chloride Benzyl alcohol

17. (3) CgHsOH
Phenals are more acdldic than alcahals, thus they
will react with sodium hydroxide solution in water.

H ONa
é +NaOH— @ +H,0

Sodium
phenoxide
18. (2) Due to the activation of benzene ring by the
methoxy group
c) picric acsd

conc. HS0,
i e
EYER

sulphonic add

OH OH
SO,H
+

SO,H

a-phonol p-phonol
sulphonic acid

Haat l conc HNO,

OH
N, i , NO,
NO,
Pleric ncld
20. (b) 2-chloromethylphenol

H50H ZCt
OH
+ PCly—

21. (b) 1smethylcyclohexene

According to Savtzeff rule. highly substituted
alkene Is the major product. Here. dehydration
reactlon takes place and alkene Is formed
due to the removal of a water molecule. So,
1-methylcyclohexene I8 the major product.

22,

23.

24,
25,

26.

27.

28.

29,
30.

31
32.

EER

34,

35.

36.

37.

(d) A = CgHSCH,Br. B = C;H-OH
CGHSEHzC!CEHS + HBr —— CGHSCHJBr - CGHEDH
IAa)or product
HgBr

MP 5 3
(a) OHg ether dry athar

Phenol
(b) partial double bond character of C — OH bond
(c) Reimer-Tiemann reaction.
Kolbe's reactlon Is used to prepare sallcylc acld.
Etard reaction Is used to prepare benzaldehyde.
Reimer-Tiemann reaction is wused to prepare
salicylaldehyde.
Stephen's reductlon Is used to prepare aldehyde.

Cra

(d) CHa—(lj—Er +NaOCH,—

CH
}CH,—C = CHy + Nafir + CHOK

CH,

2-methylpropene

(b) No turbldity will be observed. the given compound
Is a primary alcohol

(d) Diethyl ether on heating with HI gives ethyl lodide.
CH,CH,0CH,CH; + 2HI —-> 2CH,CH,| + H,0

(c) 5,2 reaction

(c) Assertion (A) Is true but Reasan (R) Is false.
Addition of water to but-l-ene in acidic medium
ylelds butan-2-oL Hence. the agsertion Is true
but reason Is false because the additlon of
water proceeds through formation of secandary
carbocatlon.

(d) Assertian (A) Is false but Reason (R) Is true.

(c) Alcohols  react both as nucleophiles and
electrophlles.  When  alcohols  react  as
nucleophiles. the bond between 0—H is broken.
Hence. assertion s true but reason is falge.

(a) Bath Assertlan (A) and Reason (R) are true and
Reason (R) is the correct explanation of Assertion
(A).

(d) Assertion (A) Is false but Reason (R) Is true.

The bond angle in ethers is slightly greater than
the tetrahedral angle. So, assertion s false but
reason Is true that is there Is a repulsion between
the two bulky (—R) groups.

(b) Both Assertion (A) and Reason (R) are true
but Reason (R) is not a correct explanation of
Assertion (A).

(b) Both Assertion (A) and Reason (R) are true
but Reason (R) is not a correct explanation of
Assertlon (A).

(b) Both Assertion (A) and Reason (R) are true but

Reason (R) Is not the correct explanation of
Assertion (A).
Assertion (A) and Reason (R) are two different
statements about ethers. The correct reason Ig
that hydrogen bonding does not exlst amangst
ether molecules.

L L o s s o



38. (c) Reason is false because higher Is the stability of

carbocation. more easlly it can be dehydrated.
Thus, dehydration of alcohols follows the arder:
3° alcohol > 2° alcohol > 1° alcohol

-€) Case Study Based questions N
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Case Study 1

A phenol contains—OH group(s)directly attached
tocarbonatom(s) of an aromatic system (C . H,OH).
In phenols, the —OH group is attached to
sp?-hybridised carbon of an aromatic ring. The
carbon-oxygen bond length (136 pm) in phenol is
slightly less than that in methanol. This is due to
(i) partial double bond character on account of the
conjugation of unshared electron pair of oxygen
with the aromatic ring and (ii) sp*-hybridised state
of carbon to which oxygen is attached.

It can be prepared by various means or methods.
Some important methods are alkali fusion of
sulphonates, hydrolysis of diazonium salts,
decarboxylation of salicyclic acid and from
Grignard reagent. Commercially, it is prepared
from Dow’s process and from cumene. In Dow's
process, phenol is obtained when chlorobenzene is
heated with 6-8% NaOH at 623 K under 320 atm
pressure. Aerial oxidation of cumene produces
cumene hydroperoxide which upon subsequent
hydrolysis with an aqueous acid gives phenol and
propanone.

Benzene is sulphonated with oleum and benzene
sulphonic acid so formed is converted o sodium
phenoxide on heating with molien sodium
hydroxide. Acidification of the sodium salt gives
phenol.

Diazonium salts are hydrolysed to phenols by
warming with water by treating with dilute acids.

Read the given passage carefully and give the
answer of the following questions:

Q 1. The structural formula of cumene Is:
H

B H3C—C-— b. H3C—CH—OH

o Q

¢. H3C—CH—CH,0H d. H3C—C—H

J ©

Q 2. Which of the following hydrocarbon is used
for the warld wide production of phenol?
a. Iso-butylbenzene
b. Iso-propylbenzene
c. Iso-pentylbenzene
d. None of the above
Q 3. The name of product which is obtained by the

decarboxylation of sodium salt of salicylic acid

with soda-lime is:
a. phenal b. toluene
c. benzene d. benzoic acid

Q 4. Which of the following reagents is used for

the conversion of benzene sulphonic acid to

phenol?
a. CaCO, b. NaQH. HCl
c. Ca(OH), d. None of these
. I "
. | Answers .
|CH3
1. (d) H3C—C—H
2. (b) Iso-propylbenzene
3. (a) Phenol
4, (b) NaOH. HCl
Case Study 2

Alcohols and Phenols are acidic in nature. Electron
withdrawing groups in phenol increase its acidic
strength and clectron donating groups decrease
it. Alcohols undergo nucleophilic substitution
with hydrogen halides to give alkyl halides. On
oxidation primary alcohols yield aldehydes with
mild oxidising agents and carboxylic acids with
strong oxidising agents while secondary alcohols
yield ketones. The presence of —OH groups in
phenols activates the ring towards electrophilic
substitution. Various important products are
obtained from phenol like salicylaldehyde,
salicylic acid, plcric acid etc.

Read the given passage carefully and give the
answer of the following questions:
(COSE2021 Term-1)

Q 1. Which of the followlng alcohals Is resistant to

oxldation?
CHy

a. CH;—C—OH b. CH, —CH—OH
(.1Ha Hy

¢. CH,CH,0H d. CH;—OH

L
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Q 2. Which of the following group increases the
acidic character of phenol?

a. C(Hy0 b. CH,
c. NO, d. All of these
Q 3. Consider the following reaction:

OH

(i) NaOH,,CO, (1) CHCL, + a0.NaOH
i H” @H’
The products X and Y are

Y

HO
COOH

CHO COQOH

COOH ér
9
&

i i
> >
i i g
:I ; T i

COOH HO

=
>
i
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Answers l;

1. (a) Tertiary alcohols do not undergo oxidation.

CHy

Thus. CH,—(C—0OH belng a tertlary alcohol Is
CHy
reslstant to oxldation.
2. ()—NO,, —CN. —X (halogens). etc. groups will

Increase the acldic character of phenol
d) Kalbe's reaction:

& Srdr

Reimer-Tiemann Reaction:

H
CHO HO
CHCI+
etk
aq. NaOH

Solcytaldehyde (Y)

Case Study 3

Alkene hydration is a catalytic process that
involves the addition of water across the double
bond of an alkene to produce an alcohol. This
is most direct and atom-economical approach to
the synthesis of alcohols. Acid-catalysed alkene
hydration is the most well-known hydration
process. This process is used industrially with
several different acidic species as the catalyst,
including zeolites, oxides, phosphoric acid and
sulphuric acid. There are several major drawbacks
with this catalytic process. The first drawback is
the acidic environment which is very corrosive
and can lead to degradation of reactors or the need
to use specially engineered and expensive reactors
to resist the acidic conditions. Another drawback
is the acidic environment required for hydration
which is not suitable for alkenes with acid-
sensitive functional groups. Thus, this process is
typically only used with simple alkenes such as
ethylene, propylene and butene. The final and
biggest drawback is the selectivity of the reaction.

Acid catalysed hydration follows Markovnikov's
rule which states that the proton will add to the
carbon with the most hydrogens attached to it
Therefore, starting with propylene, acid-catalysed
hydration will always be sclective for internal
alcohols (secondary ortertiary). Except forethanol,
primary alcohol cannot be synthesized by acid-
catalysed hydration. Generally, primary alcohols
are the more valuable commodity industrially.
Therefore, different synthetic strategies have to be
invented for the synthesis of primary alcohols.

Cutalyst
CH, == CH, + H,0 =wimm—s3 CHyCH,0H
Hydntion

Hydration of cthylene

Read the given passage carefully and give the

answer of the following questions:

QL When propene reacts with water under acldic
condition, what is the product formed?

Q2. What is the product formed when propyne in
the presence of HgSO, and sulphuric acld is
hydrated?

Q 3. Methylpropene when undergoes hydration In
presence of acid catalyst, what Is the product
obtained? Also give its structure.

OR
But-1-ene (P) on acidic condition hydration will
produce ‘X' compound, which on dehydration
produce 'Y’ acidic condition hydration of 'Y"
will produce 'Z'. What happens when X reacts
with Na?

L
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~ I 3
| . | Answers | .
1. Propan-2-ol
I 2. Propanone
3. 2-methylpropan-2-ol is obtained and its structure is
| CH,
I
| HEC—?—CHa
I QH
OR
I X on reaction with Na, does not produce H, gas.
I '@ Very Short Answer Type Questions AV}
I Q1 Write the following compounds in increasing arder
of their acidic strength.
I (1) Phenol (ii) o-cresol
(iii) m-cresol (iv) p-cresol
I Ans. p-cresol < m-cresol < o-cresol < phenol
Q 2. Write the IUPAC name of the following:
I (CBSE2018)
CH;
|
I CH; — TMTH_CHS
I C,H,OH
I Ans. 3, 3-dimethylpentan-2-ol.
Q 3. Write the IUPAC name of the following compound:
| H b il CH O
(CBSE2017)
| CH, Br
I Ans. 2-bromo-3-methylbut-2-en-1-ol
Q4. Give the IUPAC name of the compound:
CHy; —C=C—CH,0H.
| |
I CH,Br
Ans. 2-Bromo-3-methylbut-2-en-1-ol
I Q 5. Write the IUPAC name of the compound.
I H,C—(lil-l— CHZ—(|ZH—{|ZH—CH20H
OH OH CH,
I Ans. 2-Methylhexan-1, 3, 5-trlol
I Q 6. Give the structures and IUPAC names of the phenols
of mulecular formula C, H g0 NCEHTEXEHCISE)
I Ans.
I (Hy
2-Mathylphanol S-Mothylphaenol n=)uthylphonot
I Q7. Write the IUPAC name of the compound:
I CH;—0—CH, —-(|: H-e CH, ~—CHy
I CH,
I Ans. 1-Methoxy-2-methylbutane.

Q 8. Complete the following chemical reaction:

CH,
o |_ HS04 0, . HyMi
CHS cl OH hoat ? Ozonolysis heat ?
CH,
C Hy CH,
I
Ans. [H _E_DH H?SD: CHE—C—-"': EHz Ozonolysis
o bebundone
Tert bulv\ nlr_uhol
CH, H

(H,—C=0 4+ H—C=0

Acetune Formuoldehydo
Hy/MI | Hinat Ha/NI | Hisat
(H,CHOHCH, CH,0H

lspropy alcohol Idethwyl alcohol
Q9. Write the reaction of secondary alcohol when

passed through copper at 573 K.

A R\ Cu/G73 K R,
s
ns. R”CHDH ey R/C 0+H,
Sec alcahol HKptone
Q 10. How will you convert propanone to tertiary butyl
alcohol?
ﬁ ?Mgﬁr
Ans, CHa—C—CH; + CHMgBr —s CHB—T—CHB /. -
& Progunong
CH,

AQOuon compound
(CH,),COH + Mg(OH)er

tert-butd atcohol

Q 11. How will you convert ethanol to propanone?

Ans. CH,CH,OH i N0 O

Ethanol

CH,COOH -0

Elj\uno:c ocid

(CH,C00),Ca - jg;g‘“ —» CH,COCH,

Col salt F‘\o] umunu
Q12. Give chemical reaction to illustrate Fries
rearrangement.
Ans.
OCOCH;
Anhydrous COCH3
NCL;J'HL[\(
{I—n teg rearran pemont)
Fhamyl
acetate COCH3

oHydrosyicelophonong

Q13. Butan-1-ol has higher bolling polnt than diethyl
ether. Assign reason.

Ans. Both are functional Isomers. However, Intermolecular
hydrogen bonding Is present In butan-1-ol molecules
while it Is absent In the molecules of dlethyl ether.
Therefore, bolling point of alcohol (330 K) Is higher as
compared to that of ether (308 K).

P-Hydranyucutophanong

L
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Ans.

Qls.

Ans.

Q 16.
Ans.

Q.

Q1ls.

Ans.

Q19.

Ans.
Q 20.

Ans.

Q2L

Ans.

I
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
I Ans.
|
I
|
I
I
|
|
|
|
|
|
|
|
|
|
|
|

. Which compound is formed when a secondary

alcohol Is oxldised?

A ketone is formed as a result of oxidation.
For example.

(o0
CHE—TH—CHa . CHB—ﬁ—CHB
0 0

Acotono

toprapyl alcehaol

Write the chemical reactions of ethanol with PCl
and PCL, separately.

CHOH+PCly —— CHCL + POCL, + HCL

Ethanol Chioroethang
3CH,0H+PCL, —— 3CHLCL +H,PO,
Ethanol Chloroothano

How will you prepare benzene from phenol?
Phenol upon reduction with zinc dust forms benzene.

OH
_ Heat
+ZIn —2 O +7n0

Phenol Benzene

Give the structures of A, B and C in the following
reactions:

KCN LIAIH,4 HNO,
CH;Br > A B—5i> C
CHBr —XOL, cuyen 2,
Abetht Thirthvgl
bromide cyanide
(A)

HND
CH,CHNH, — 923 CH,CH,0H
E{h\[rE Jam ne Elwd alcohol

Write any two differences between methyl alcohol
and ethyl alcohol.

(i) Upon heating with |, and Na,CO, solution.
ethyl alcohol glves a yellow pracipltate of lodoform
but methyl alcohol does not.

(ii) Methyl alcohol is highly polsonous in nature but
ethyl alcohol Is not.

Arrange the following compounds in increasing
order of their acidic strength:

4-Nitrophenol, Phenol, 2, 4, 6-trinitrophenol.
Phenol < 4-Nitrophenol < 2, 4, 6-trinitrophenol

How will you distinguish between benzyl alcohol

and phenol?

Both can be dlstingulshed as under:

(I) Phenol turns blue Utmus red but benzyl alcohol
does not.

(i) Phenol gives a white precipitate with bromine
water but benzyl alcohol does not.

How will you convert propanone to propan-2-ol?
ﬁ OH

CHyeesConCHy + H, =24y CH, wunCH-eCH,
Proponone Prapan-2-ol

Q 22. What happens when sodium sallcylate Is heated
with sodalime?

Ans. Phenol is formed as the product and the reaction is
known as decarboxylation reaction.

OH QH
COONa (€20)
+NaOH — + NaC03
Fuse

Sodium salicylate Phenol

Q 23. How will you convert ethanol to propan-2-ol?

]
H3Cry0; M550, (OH,MgEr)
ARS: CHOLOH —S 5 CHy-— L H —=2 ;
Cthanol Elhanal
OMgBr QH
| |
oM’
CHagﬁ_H I 2L S CHE—T_H
CH CH,
Propan-2-ol

Q 24. How will you convert phenol to acetophenone?

6]
OH
Ang: @ Zniuot @ oico0

|
Phenol Benzene

C—CH;

Acetophengne

Q 25. How will you convert propane to propan-1-ol?

Ans. CHy—CH == CH, —r,
Propone (o0 —O—R)

1OH (ag)

CHyonCHy —CHLBF ey CHy —CH, --~CH,OH
|=Gramopropone Propan-|-of
Q 26. Complete the following:
C,H,OH CwsTIK 5 cu,mm?r .y
H0M
I
Ans. CHOH —S52% , oy C—H Sl
Elhanal Ethanal (X)
OMgBr QH

CH,- % R L S CHju_.._.%mH

CH, CH,

Propon-2-ol
Q 27. How will you convert propene to propan-2-ol?
Ans. CH,—CH=CH, +H,0 —— CH,—CH—CH,

Propong
Propan-d-ol
Q 28. Unlike phenaols, alcohols can be easlly protonated.
Explain.
Ans. In phenals. the lone electron palrs on the oxygen
atom are Involved In conjupation with the pl electrons

L
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Ans.

Q 30.

Ans.

Q3L

Ans.

Q32.

Ans.

Q33
Ans.
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Q29.

of the ring Hence. these are delocalised and are not
easily available for protonation. On the other hand. in
alcohols the electron pairs on the oxygen atom are
not Involved in any conjugation. These are localised
and are readily available for protonation.

How will you distinguish between methanol and
ethanol by colour test?

Ethanol gives a yellow precipitate of lodoform on
warming with lodine and sodium carbonate while
methanol fails to react.

C,HgOH + 41, + 3Na,C0; — "™, CHI,

+HCOONa + 5Nal + 2H,0 +3C0,

What is function of anhydrous ZnCl, in the Lucas
test of alcohols?

—%—Ct +H,0

Alcehal Aoyl chiarico

Anhydrous ZnCl, Is a dehydrating agent and absorbs
molecules of H,0 formed in the reaction. This enables
the reaction to proceed in the forward direction.

Why is acid catalysed dehydration of tertiary butyl
alcohol faster than that of n-butyl alcohol?

Acldlc dehydration of alcohol Involves the farmation
of carbocatlon which Is mare stable than the n-butyl
carbocation formed in case of n-butyl alcohol
therefore, tertiary butyl alcohol is more reactive than
n-butyl alcahol

Predict the product of the reaction between HBr and
but-2-en-1-olL

CHy—CH=CH—CH,—0H ——

But-2-an-l-al

® —H0
CH,—CHeeCH—CH, —OH, ——*—

®
CH,-~CH=CH—CH,

(1* carbocation)

@
CHH—?-I.—CHECHz —_ (H,—CH—CH e CH,
e (2*carbocotion)
Br
FGromobuieen

Alcohols can act both as aclds and base. Explain.
Alcohols can act as aclds In strongly basic medium by
releasing H* lon. Similarly. they can act as Lewls bases
In the acldic medium.

R_M g Ol-r" _,_.—-}R—B + HZO'
Ackd (Base) Absdde lon

LN ] (D
R—0—H +H' — R—?——H
(Acid)
Base H
Protonnted alcohol

Q 34.

Ans.

Q 35.

Ans.

Q 36.

Ans.

Sodium metal can not be used for drying alcohols.
Assign reason.

Sodium metal reacts with alcohol to evolve hydrogen
gas. Moreover., it also catches fire In air.

Therefore. it can not be used for drying alcohol

2C HsOH + 2Na == 2C,H;0Na +H,
Ethanol 504 ethoxide )

Ethyl alcohol and dimethyl ether are isomeric but
alcohol Is a Uquid at room temperature while ether
is a gas. Explain.

Ethyl alcohol molecules are assoclated due to
intermolecular hydrogen bonding but the same is
not present in the molecules of dimethyl ether, As a
result of assoclation, ethyl alcohol Is a Uquid at room
temperature while dimethyl ether is a gas.

How do you account for the miscibility of
ethoxyethane with water?

Ethoxyethane Is misclble In water to small extent
because of Intermolecular hydrogen bonding In their
molecules. Energy released during attraction accounts
for the miscibility of ether in water.

CoHs

1
2

Rom o

oM™

(@1

.
F

-

SOy

‘@Q Short Answer Type-1 Questions §)

QL

Ans.

Qe

Ans.

Q3.

Bolling point of alcohols Increases with increase in
molecular weight. Explain.

With Increase In molecular welght of alcohols,
chaln slze le. surface area increases, Due to which
van_der Waals' forces increases. Hence, a_large
amount of energy is required to break these forces.
Thus. boiling points of alcohols increase with increase
In molecular welght (ar molar mass).

How will you prepare alcohol from alkyl halldes and

alkenes ? Write chemical equations.

() Alkyl haldes react with aqueous KOH to form
alcohols. For example.

C,H;—CL +KOH (ag) ~-» CHgOH +KCl
Etyl chharide £thyl olcohol

(i) Alkene upon acldic hydration form alcohols. For
example,

CH,CH==CH, + H,0 (aq) —— CH, TH CH,
Propylano

lwoprapyl alcahol
Note the structures of the products when butan-2-
ol reacts with the following:
() CrOy4

(i) soct, (CBSE2017)

L
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Ans.

Q4.

Ans.

Qs.

Ans.

Q6.

Ans.

(i) Hy c—H?c—?H—CH ey m:—H?c—ﬁ_CH

OH

Butans2-l Smun—)-ﬂmi

« 500
(1) H3C—CHQ—TH—CH3 —1—>H3C—EH]—L|34—G43

OH

Butan=2-al Achiorobuiome

Outline the synthesis of the following alcahols from
the indicated starting material:

(i) Isopropyl alcohol from propane

(ii) n-Butyl alcohol from ethyne.

() CH,CH,CH, —=2 CHBTHCHB
Propane
cl
2-htorapropane

5 CH3C|H CH,
OH

Propon-2-0l
(laopropyl atcohal)

(1) CHemCH —2%2 _ CHums CNa — 222y CHuue CC H,

Gun e S0d. Gal! But-byno

o2y H,C e CHC H,

omh,k.( Bu l-eme

iz};_m HOH,CH,CC H,

(n- EE;;noltgLoi]
How will you distinguish between allyl alcohol and
n-propyl alcohol?

Allyl alcohol will give white turbldity with Lucas
reagent immediately, but n-propyl alcohol does not
react at room temperature. Actually in allyl alcahol
the allyl carbocation left after the release of OH lon
Is resonance stabilised which means that (—OH bond
can be very easily cleaved by HCL But the G—0OH band
cleavapge is not so easy in n-propyl alcohol because

n-propyl carbocation is nat resonance stabilised.

v e e I

-H,0

—CH,—OH, » (CH,=CH—CH, ¢» CH,=CH,)
Give the product of reaction of ethyl alcohol
with conc. H,S0, at (i) 0°C, (ii) room temperature
(iii) 130°C, (iv) 180°C.

(1) . 0'C : 2
CH, OH+H;50, —| CH,OH 1450

H

Ethylkonium
hydrogenaulphate
Haoom
(H) C?}-Ll’»OH 3hi H:?SOQ " "llll:lﬂauui .N‘lill"t‘lﬂw) C?}{:’HSO“ + HJD
Ethylhydrogonaulphota

(i) CH,OH + HOC H, —2a) Lﬁﬁ_uoicﬁjqﬁ +H,0
lothwyt othar

(iv) H—

H

|

€ H o —,g‘i'}—”.gﬂ- CH=2CH, +H,0
I CU\\Ihmu

0

o A

H

Q7.

Ans.

Q8.

Ans.

Q9.

Ans.

Qlo.

Ans.

The compound C,H,,0 Is produced on reaction of an
alkane with H,50,/H,0 which is not resolvable into
optical isomers. Identify the compound.

The molecular formula of the compound and the
reaction conditions suggest that the compound is an
alcohol and not an ether. Since it is not resolvable.
it Is symmetrical and Is tertiary butyl alcohol. The
corresponding alkane Is Isabutane.

The alcohal has been farmed as follows:

CH, CH,
J H-S0, /hoat |
CH, —%—H —Z 3 CH, —Tmso HE
CH, CH,
Imumnn

CH,

I
CHB-T—DH

CH
tert-butyd alcohot

At room temperature, tertiary alcohols form white
turbldity very fast with Lucas reagent while primary
alcohols do not. Give reason.

A carbocation intermediate is formed when HCl(g)
reacts with an alcohol In the presence of anhydrous
ZnCl, (dehydrating agent). Since tertlary carbocation
Hzr\,,' stable while primary carbocatlon s rather
unstable therefore, tertlary alcohols react very
fast with Lucas reagent to form white turbidity
immedIately while the primary alcohols do not react

at room temperature.

R D—H+H-—Cl » m>R_?-H s

Alcohol

Pr ulmnnhinj
olcohol

s

-y R—(l
Carbocation Fast ajjogt chioride

Explain why does propanol has higher boiling point
than butane? (NCERT EXERCISE)
Propanol (Propan-1-ol) and butane are of comparable
molecular masses 60u and 5B8u respectively but the
boiling point of propanol is higher because of the
presence of intermolecular hydrogen bonding in the
molecules. However, It is not present In butane due
to the absence of polar OH group. The only attractive
forces are weak van der Waals' forces. Therefare, the
boiling point of propanol (391K) Is more than that of
butane (309 K).
3Hy CaHy C3Hy
g 8/ B b= B b
s st svspf e Greesses e Presss

Write the mechanism of hydration of ethene to yleld
ethanol. (NCERT EXERCISE)
Ethene does not react with water as such. Water being
little polar, Is not In a position to provide H* lon for
inltlal electrophilic attack on ethene. The reaction s
carried In the presence of H,50, The acld provides
praton (H*) for the Initlal electrophilic attack.

L
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¥\ _
H—0S03H + CHy=CH; === CH3—CH; +0S03H
i SR Ethyl carbocation

In the secand. H,0 attack the carbocatlion In preference
to H50,"len as a nucleophile.

e o Slow &
H"—Q'—H # CHa—0H=: == (My—LHpr—0—H
H
Fast
—— CH3CH,0H
- Ethanol
Q1L 3, 3-Dimethyl butan-2-ol loses a molecule of water
in the presence of concentrated sulphuric acid to
give tetramethylethylene as the major product.

Suggest a suitable mechanism.
Ans. The mechanism s as under:

CH3 CHa
t -H;0
CH;——T—CIH—CH3 s CHng—clH—CHg g
CH3 OH CH3 OH,
3.2-Dimethylbutan-2-ol
| 0 CH3 lon Shift

CHy—C —CH—CH3 ey CHJ—C—~?H—CH3
o
CHs CH3

2" Corbocation 3 Coarbocation

CHy
A CH3—C:|C—CH3
(Hy

Totromethylethylene
Q12. What is the structure of the major product when-
3-Ethylpent-2-ene Is reacted with Hg(OAc),/H,0;

NaBH,?

Ans. The known as  oxymercuration-

demercuration and proceeds as follows:
CHs
. o Hy(OAc), /H,0
CHy—CH, —Ce=CH; —22—

I-Ewlpent-2-@ne

reactlon s

lﬁﬁs
HB----CHZL—E TH CH,

OHHROAC

JN.\_\EHQ

CHy

CH”—CHRAT—{ H,—H,
OH

D-Gunviperaon-3-ul

Q13. (i) Arrange the following compounds in the
Increasing order of their acid strength:

p-cresol, p-nitrophenal, phenol

Ans.

Ql4.

Ans.

Q15.

Ans.

Q16.

Ans.

(ii) Write the mechanism (using curved arrow
notation) of the following reaction:

CH,=CH, —%% _; CH,—CH] +H,0

(CBSE 2017)
(I} pcresol < phenol < p-nitraphenal.

@
2
(i) CHQ 1, T CHy;—CH, +H,0

I
H

How will you convert ethyl amine to ethyl alcohol
and vice-versa?

Ethyl amine to ethyl alcohol

CHNH, +HONG —9M%MY |, ¢ HOH +H,0+N,

Ethyd amine Elvyl alcohol

Ethyl alcohol to ethyl amine

MH, (alc)
CHOH —=0 - CGHOl 25 CHNH,
Ethyl alcahol Ethyl chlarick Ethyl oming

You are given benzene, conc. H,S0, and NaOH.
Write the equations for the preparation of phenol

using these reagents. (NCERT EXERCISE)
SO,H
conc. H550,. A NaOH
e ——— >
Sulphonation -H,0
Berzene Benzene sulphonic acld
-+
SO.Na ONa
NaOH fuslon
(573 K)
HNE]HSO"]
Sodium benzene Sodium phenaxide
sulphonate
ipho OH
diL HCL
-NoCl
Phenol

How the following will be obtained 7 (Write chemical
equations only),

(i) Plcric acid from phenol.
(ii) Benzoquinone fram phenol

OH OH
05N NO,
; fuming HMOj
(i) p——— ¢ 3H0
conc HyS0u.a
Phanol
NO;
2, & B-trinftro phenol (pleric ocid)
OH
() No3Cry 0
Il
H3504
Phenol

0
Benzoquinono

L
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Q17. Write the chemical equation involved in the
following reactions:
(i) Reimer-Tiemann reactlon

(ii) Acetylation of salicylic acid (CBSE 2023)
Ans. (i) Reimer-Tiemann reaction
OH ONa
CHCL,
CHCL +
aq. NaOH
Intermedlate
ONa OH
NaOH
IO o5
HI
Solicylaldehyde

(ii) Acetylation of salicyllc acid

C—OH c— OH

Acetlc
Salioylic acld anhydride
/E=O
CHz Adpirin
|
+CH;—C—O0H
Q18. Write the chemical equation involved in the
following:
(i) Kolbe's reaction
(ii) Williamson synthesis (CBSE2023)

Ans. (i) Kolbe's reaction

OH
COOH
_NaOH (1) co,
T

Phenol 2-hydroxy benaaic
ph:mu‘um ocld or solioylic acid

(i) Williamson synthesis
R—X + RONa -—-» R— 0 —R + NaX

Alloyl Sodium Ethor
holide  alkoxide
CH, CH,

CHaéilimDNa + CH3Br —-» EHJQD—TQCHH + NaBr

CH, CH,
butyt mothyl other
Q19. (i) Writethe mechanlsm of the following reaction:

CH,CH,0H- ”:m > CH, ==CH, + H,0
(ii) Write the equation involved in Reimer-Tlemann
reaction. (CBSE 2023)

Ans. (i) The mechaniem Involved Is ag under:

Step I: Formation of protonated alcohol
H

CHy —CH, —[g —H

N
CHyCH, — OH + e+

Step II: Formation of carbocation
H

CHEEHZ—DO‘—H &2 CHy —CH, + H,0

Step lll: Formatlon of ethene by eUmInation of a

Eroton
I
H H
H—CX o= Se=c o
| ] H H
H H Ethene
(ii) Reimer-Tiemann reaction:
QH ONa
CHCL,
CHCL, +
——————
aq. NaOH
Intermecdiate

ONa OH
<j/CHO @CHD
NaQOH H*
e ) »
Salloylaldehyde

Q 20. Write the names of the reagents and equations
for the preparation of the following ethers by
Williamson's synthesis:

() 1-Propoxypropane
(i) 2-Methoxy-2-methylpropane
(ill) Ethoxybenzene

(iv) Methoxyethane. (NCERT EXERCISE)

Ans. (i) CH,CH,CH,Br + CH,CH,CH,0Na ~-»

1 Bmmcprqnn.. SD\.\ {Jropmi(h?
CHyCH,CH,0CH,CH,CHy + NaBr
HPro poxypropane
CH, CH,

|
(1) EH._J—T—DNa+ CHBr - maﬂ—omawaar

Bromemaothane

CH, CH,
Sod-2-methwi- 2-Mothoy-2-
2~propayito MUyLDropane

0CzHs

(i) @ + CoHgBr s— @ + NaBr

Sod. ethoxide Ethoxybenzene

(iv) C,HsONa + CH,Br

Sod ethoaude  Bromomaolthane

== C,;Hy—0—CH, +NaBr

Melhawethbng

Q2L Account for the following:
(I) Phenol is a stronger acid than an alcoholL

(ii) The boiling point of alcohols decreases with
increases in branching of alkyl chain. (c8sE 2023)

Ans. () This Is due to stabllsation of phenoxide ion
through resonance. Presence of electron
withdrawing group Increases the acldity of phenol
by stabilising phenoxide lon while presence of
electron releasing proup decreases the acldity of
phenol by destabilising phenoxlde lon.

L
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(ii) Thisis because attraction decreases with decrease
in surface area. hence boiling point decreases. In
other words. an Increasing the molecules, the
van der Waals' force decreases that Is less boiling
point is required to separate molecules to each
other.

Q 22. Write the mechanism of acld dehydration of ethanol
to yield ethene. (COSE 2023)
Ans. Acid dehydration of ethanol to yleld ethene
The mechanism involves the fallowing steps:
Step I: Formatlon of protonated alcahol

FDS[

& 2
CHy—CH,— O —H + H ==

H
HBC—CHE—é}“—H

Step ll: Formation of carbocation

|
HJC—CHZK—\O*—H L CH,+H,0

Step Ill: Farmation of ethene by elimination of a

El’DEOﬂ
H
H H
H_clfimr—» H>C:C<H + H*
||_| Ethene

Q 23. Predict the products of the following reactions:
(COSE2023)

Cu/573K
(1) CH,CH,OH /573K,

Br
(i) CgH;OH — ()

Ans. (1) CH,CH,OH S4/573K, CH,CH, + H,
Ethene
OH
Br. Br

(1) CHgon -Tal2o!
Phurml

Br
2.4.6-tribromophenol

Q 24. Write equations for the following chemical
reactions:

() Phenol reacts with Br, in the presence of CS,
(1) Ethanol is heated at 573 K in the presence of

H
Ans. é Py ﬁ:{ © + H0
B

oBromophanol
r
p-Bromophencl

{“) EH]—CH OH—W CH g CH H 0

(thanal Lthnm]

Q 25. Complete the following:

OH
. CH.CL Anhyd.
M e
OH
373K
(if) +Hy804 ——>
Ans. OH
—>
Phenol o~cresol
p»r.reso
QH OH OH
373K S0:H
(ii) + H350—> 4 + Hy0
Phenal o-Hydroxy
benzene SO3H
sulphonic ocid p-Hydraxy
benzene

sulphonic acid
Q 26. Write the mechanism of the following reaction:
CH,==CH, +H,0 ——CH,CH,0H (COSE 2023)

Ans. The mechanism of the reactlon Is as follows:
Step I: Protonatlon of alkene to form carbacatlon by

electrophilc attack of H,0™
H50 + H* - H,0*

H H

| |1 .
. V. S O

|
H H
Step II: Nucleophilic attack of water on carbaocation:

H H H H

H—ﬁl-—-t<ﬂ +H,0 = H—([—T—o‘—H

Step lIl: Deprotonation to form an alcohol:

H H H H o OH

A T 0
H_c_i_o‘J.H+HEQ_N>H._C_C_H+HEQ

H H H H

Q 27. Glve chemical test to distinguish between:

OH OH
(] @ and @ (1) H,C—TH—CH; and
OH

Ans. (I) Add a few drops of blue Utmus separately to
the solutlons of both the compounds taken in
two test tubes, The solution which changes the

CH,0H

colour of blue litmus to red is that of phenol The

L
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solution which does not bring about any colour
changes is that of cyclohexanol

(if) Treat both the solutions separately with
Lucas reagent which is a mixture of HCl(g) and
anhydrous ZnCL,. The compound that gives white
fumes after sometimes Is propan-2-cl while the
other is benzyl alcohol

Q 28. Give reasons for the following:

(i) p-nitrophenal is more acidic than p-methyl-
phenol.
(ii) (CH;);C — Br on reaction with NaOCH, gives
alkene as the main product and not an ether.
(CBSE 2023)
Ans. () —NO, group Is an electron withdrawing group
while the methyl group (—CH,) is an electron
donating group. The presence of nltro group
decreases the electron density in the —OH bond.
As a result, It Is easler to lose a proton and hence
para-nitrophenol is more acldic than para-methyl-
phenol

(ii) This is because alkoxide is not only a nucleophile
but also a strong base. It gives elimination product
when the alkyl halide Is tertlary.

Q 29. How will you convert:
(i) ethyl magnesium chloride to propan-1-ol?

(ii) benzyl chlaride to benzyl alcahol?

H. MgC H\c 0
5 B | + =0—=
Ans. () © b

Ethid mag, Mothanal
chlorido
C.H Mo C,H
H\c< =5 gl >c< 7% Mg(oH)T
H " Nomgcl K Nomgcl
Addition product Prapan-1-ol

D) Q CH5CL + KOH (aq.)— @— CH50H + KOH

Benzyl chloride Benzyl alcohol

Q 30. Phenol is acidic while cyclohexanol is natural
Justify.

Ans. In phenol. the oxygen atom of 0 —H group becomes
electron deficient due to the conjugation of electron
pairs on it with the = electron pairs of ring. Therefore.
H* can be released. Howevar, In cyclohexanal the
electron pairs on the oxygen atom are not Involved In
any conjugation with the ring since It has no = electron
palrs.

Therefore. the release of H* lan Is quite difficult. This Is
the reason why phenol is acldic while cyclohexanol Is
acidic.

Q3L Explain how does —OH group attached to a
carbon atom of benzene ring activates it towards
electrophilic substitution? (NCERT EXERCISE)

Ans. The OH group exerts + M (or + R) effect on the ring
under the influence of attacdkdng electrophile.

H  °0—H °0—H 20

H  0—H
— : — — : >
A

As a result. there Is an increase In the electron

denslity In the ring particularly at the ortho and pora
posltions. The electrophllic substitution readily
takes place at these positions when electrophile
attacks.

“, Short Answer Type-ll Questions N}

Q 1. Write only chemical equations of the following: The
dehydration reactions of primary, secondary and

tertiary alcohols.
Ans. (i) Dehydration of primary alcohal:
1
H—T—T—OH LD, (H,=CH, +H,0
Grhylang
H H
Ethyl alcahol
(1" alcoho()
ehydration of secondary alcohol:
(Il) Dehydration of dary alcohol:
OH
CHy—CH—CHy —— 2, CHy —CH=CH, + H,0
Prapan-2-ol Prop-kane

(iii) Dehydration of tertiary alcohol:
lc"'a ICHa
[HB—T«—OH —7, CH,—CH=CH, +H,0
2=malhwl prap-kene
CHB
2-mipthvd prapan-2-ol
Q 2. Explain the reason for the following:

(i) Aqueous solution of alcohols is non-conductor
of electricity.

(ll) Phenol is mare acldic in comparison to

cyclohexanol.

Ans. (i) Alcohols are covalent molecules. so thelr aqueous
solution or molten state contains no lons. Because
of the absence of free lons. their aqueous solution
Is non-conductar of electricity.

(I} The phenoxide lon formed after the removal of
a proton from phenol Is stabllised by resonance
whereas In case of cyclohexanol resonance ls
not possible. So. the formed alkoxide ion does not
stabilise. Hence, its tendency to lose a proton |s
less as compared to phenol So. it [s less acldic as
compared to phenol

L
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OH o

Cyclohexanol
(more stable)

O/clohexaoxide ion
(less stable)

s0e O:
=H" ., ve
\T > <—>50 0N

Phenol More stable
phenoxide lon

Q 3. When 3-methyl butan-2-ol is treated with HBr, the
following reaction takes place.

OH

Br

CH, —TH— TH—CHE i CH!—(li— CH,—CH,
CH, OH CH,

Give a mechanism for this reaction. (NCERT EXERCISE)

Ans. The given alcohol Is protonated In the first step and
the protonated alcohol lose a water molecule to give
a 2° carbocation (1) in secand step. The secondary (2°)
carbocation formed in step Il rearranges to a more
stable tertlary carbocation (Il) by a hydride lon shift
from third carbon atom. The more stable carbocation
() Is then attacked by the nucleophile (Br7) to glve
the product.

Swpl

CH, —?H—EH—CHB sy

CH, OH
3-muothyl butan-2-ol

Siop Il
CH34|H—-—-(|ZH —CH, —S

CH; OH,

H
I

CHa—T—(:H—CHJ _\alrdashit)

CH,
I carbocatian
{mwre gioble)

/—-__ﬁ—\

b ar
CHy—C—CH=~CH3 s
] nucloophilic reecton
CH3 Br
3' carbocotion
(more stable) CHg—IC—-CH;_»———CHg
CH3
2-bromo 2-mathylbutono
(product)

Q4. What is Lucas reagent ? How is it used to test
primary, secondary and tertlary alcohols ?

Ans. A mixture of anhydrous and concentrated HCL Is
called Lucas reagent. It Is used to distingulsh between
primary, secondary and tertlary alcohols.

In this test take 3-4 mL alcohol and add 2-3 mL
Lucas reagent to it

(i) If there appears immediate turbidity in cold. the
alcohol is a tertlary (3°) alcohol
(i1) If the turbidity appears after 5-10 minutes, the
alcohol is a secondary (2°) alcohol.
(iii) If no turbldity appears in cold. the alcohol Is a
primary (1°) alcohol
Q5. Name the reagents used in the following reactions.
(NCERT EXERCISE)

(i) Oxidation of a primary alcohol to carboxylic
acld.

(ii) Oxidation of a primary alcohol to aldehyde.

(iii) Brominationofphenolto 2,4,6-tribromophenol.

(iv) Benzyl alcohol to benzoic acid.
(v) Dehydration of propan-2-ol to propene.
(vi) Butan-2-one to butan-2-ol.
Ans. () Addified potasslum dichromate or neutral acldic
or alkaline potassium permanganate.
(1) Pyridinlum chlorochromate (PCC).

CEHEI:INHClCrOS (In CH,CL,) or pyridinium

dichromate (PDC) (C HyNH), Cro>-

(iii) Bromine water l.e. Br,/H,0.
(Iv) Acldified or alkaline potassium permanganate.

(v) Conc. H,50, at 433-443 K and B5% phosphoric
acid at 443 K.

(vi) NI/H, or NaBH, or LIAIH,.
Q 6. What happens when (write only chemical equations)
(i) Methyl alcohol reacts with acetyl chloride 7
(ii) Ethyl alcohol reacts with Red P and bromine ?
(iii) Ethyl alcohol reacts with acetic anhydride.

Ans. (I) CH,OH +CICOCH, ——» CH,0COCH, +HCl

140ty Acotyl Idathyl acatate
alcohol chiorido

() This reaction takes place In the following

manner:
Step I: P, +6Bry --> 4PBr,
ar P, + 108Br, ---—+ 4PBr,

Step II: CHOH + PB!'E S——", C?—IEBI' + P(:)Br3 +HCl
ar 3C,H,OH + PBry, ~-=+ 3C,H,Br +H,PO,

(lil) €,H;OH+ (CH,CO),0 ——»CH,COOCH, +CH,CO0H

Motk enhvyaride Euvd pcutow
Q7. Phenol and ethanol both contain —OH group.
Explain phenol is acldic while ethanol s neutral.
Ans. Acldity means tendency to glve a proton. Phenol
and ethanol (alcohol) both have a proton faor
donation. In phenol.—OH group Is attached to the
benzene nucleus, so the phenoxide lon formed
after losing a proton, gets stabilised by resonance.

Thus, acldic nature of phenol Is due to resonance

L
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stabilisation of phenoxide ion. The resonating
structures of phenoxide ion fs obtalned by the
delocallsatlon of electrons that do not carry any

posltive charge at oxygen atom. Thus, phenox/de

ion becomes more stable as compared to non-

lonised phenol. That's why phenol readily gives
a praton to form mare stable phenoxide ion and

thus. shows acldity.

$ 0—H et il
+H0 = +H30"
Phenoxde lon

s0s 0: 02
@ &+ P ..H
6: t0:
H“’& 4 B
|

v
Resonating structures of phenoxide lon

In case of ethanol (C,H;0H). ethoxide lon (C,H;0") does

not exhlblt resonance, so it Is less stable. Thus, ethanol

can not give a proton by the following reaction:

C,HgOH +H,0 == C,H,0 +H,0°*
Stakle Mot
stabde

(Not posslble)
That's why ethyl alcahal Is neutral

Q 8. Write the equations for the following reaction:
(1) Salicylic acld Is treated with acetic anhydride In
the presence of conc. H,50,.
(ii) Tert butyl chloride is treated with sodium
ethoxlide.
(iii) Phenol is treated with chloroform in the
presence of NaOH. (CBSESQP 2022-23)
Ans. (i) When sallcylic acld s treated with acetic anhydride
in the presence of conc. H,50,, aspirin is formed.

COOH COCH

0COCH,
- (CH,€0,)0, s + CH,COOH

Azerysalicyle ocld
(Aspirin)

(i) When tert. Butyl chloride Is treated with sodium
ethoxlde. 2-methylpropene Is formed.

Solioyik eid

Sodum

(CH ) CCL (l'lhﬂdmﬂ (CH ) —'““CHz
2- leh\ﬁprnpnnn

(iii) When phenol is treated with chlorofarm in the
presence of NaOH, o-hydroxybenzaldehyde will
be farmed.

a @
OH ONa
CHCL,
CHCY, NaOH

Intermediate

(=R
ONa OH
CHO CHO
H,0°

Salicylaldehyde
Q9. Write the name of the reaction, structure and IUPAC
name of the product formed when:
(i) phenol reacts with CHCL; in the presence of
NaOH followed by hydrolysis.
(i) CH,CH,CH(CH,)CH(CH,)ONa reacts with C,H,Br.
(CBSE SQP 2023-24)

Ans. (I) The glven reactlon Is Relmer-Tlemann reactian. The
OH

CHO

product formed Is with IUPAC name

2-hydroxy benzaldehyde.

(i) The given reaction is Williamson synthesis. The
product formed isCHE,CHZ(IZH—(IZH-DC_-!H5 with

CH; CHy

IUPAC name 2-ethoxy-2-methylpentane.

Q 10. Explain why is ortho-nitrophenol more acidic than
ortho-methoxyphenol? (NCERT EXENRCISE)

Ans. Due to strong -R and - effects of NO, group. In O-H
bond electron density decreases. making the removal
of a proton easv

0—H i . "E}“-""H+/O.,
L
.
@ <«—> 30 0n.

-l Effect Eﬁ“ﬂ
After losing a proton. ortho-nitrophenoxide lon
becomes stabilised by resonance.

,/0‘

A Ay
\O‘ / \U‘ \0_
> J > <«—> spon

QOrtho-nitrophenoxide  lon  being stabilised by
resonance, makes the ortho-nitrophenol a strong
acld.

Contrary to this, —OCH; group shows +R effect
and hence. raise the electron density In O—H bond.

making the removal of a proton difficult.

L
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Thus, after the loss of a proton, ortho-
methoxyphenoxide ion is farmed, which is
destabilised by resonance.

00‘6
Ll
.G.

L ]
s

Here both the nepative charges repel each other. hence
the o-methoxyphenoxide lon becomes unstable.

Thus, ortho-nitrophenol is maore acldic as compared
to ortho-methoxyphenol

Q11 Give IUPAC name of the following ethers:
H,
(i) CH,OCH,CH,Cl
(iii) O,N—C,H,—OCH,(p)
(iv) CH,CH,CH,0CH,

HsC CHq
(v)
OC,H;s
(vi)
OC,Hs (NCERT EXERCISE)

Ans. (1) 1-ethoxy-2-methyl propane
() 2-chloro-1-methoxyethane
(|||) 4-nitroanisole
(Iv) 1-methoxypropane
( v) l-ethoxy-4, 4-dimethylcyclohexane
(vi) ethoxyhenzene.
Q 12. How do you convert the following: (Any three)
() Phenol to 2-hydroxybenzaldehyde
(ii) Anisole to 2-methoxyacetophenone
(iliy Propene to propan-2-ol
(iv) Ethanol to ethanal (CBSE 2023)
Ans. (I) Treatment of phenol with chloroform In presence
of aqueous NaOH or KOH at 70°C followed by
hydrolysls glves 2-hydroxybenzaldehyde as the

major product,

This reactlon Is called Relmer-Tlemann reaction.

ONMNa
CHCL,
+THO — ot @
60°C
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ONa OH
7
CH,
PACCLIN OH
J—Hzo
OH ONa
CHO CHO
diL HCL
(_.‘__..._

2-hwdroxy benzaldehyde
(ii) Anisole undergoes Friedel-Crafts reaction

Le. acyl group Is introduced at ortho and
paro posltions by reaction with acyl halide In

the presence of anhyd. AlCl;(a lewis acid) as

catalysts.
OCH, OCH3
COCH
Anhyd. AlCL, ’
4 CHAEOTL s R
Ethanoyl
chioride 2-mothoxy
acetophenane
(MInor)
OCH,
.‘.
COCH,
4-rmethoxy
acutophenone

(Major)
(i) The conversion of propene to propan-2-ol
undergoes Markovnlkov's rule. Propene In

the presence of acid and water produces

propan-2-ol
CH;—CH == CH, + H,50, ——

Propeng

H.,0
1l
HBC-—-%HE—CHD

Propan-2-al
(iv) Ethanol can be oxidised to ethanal by using the
reagent. PCC or Pyridinlum chlorochromate.

CH4CH,0H 25 CH; — CHO
Ethonol Ethanal

Q13. (i) Write hydroboration-oxidation reaction with an
example.

(if) Write the products of the following reaction:

OCH,
O/ +HBr ——

(1ii) Why is p-nitrophenol more acldic than phenol?

(CBSE2023)

Ans. (i) Hydroboration-oxidation reaction: Dibarane (BH,J);.

reacts with alkenas to give trlalkyl boranes as

addition product. This Is oxidised to alcohol by

L
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hydrogen peroxide in the presence of aqueous
sodium hydroxides.

CHy —CH s CH, + (H—BH,), ——
(Hy — CH,— CH,—BH,
4 CHy—CH o CH,
ATH=0% (0l CH,—CH,),BH

H,0

O30

E (CHB—CHE—CHz)aB

OH
(If) The products are©/ and CH,Br.

(iif) The polarity of O—H bond decreases due to
decrease In electron density of the O—H bond

of p-nitrophenol The electron withdrawing group
(—NO) withdraws electrons and disperses the

negative charge. Hence. NO group stabilises the
phenoxide ion making p-nitrophenol more acidic
than phenol.
Q 14. (i) What happens when phenol reacts with:
(a) conc. HNO,
(b) CHCL, in presence of aqueous NaOH followed
by acidification?
(ii) Why does the reaction of CH,ONa with

(CH,),C—Br give 2-methylpropene and not
(CH;),C—OCH,? (CBSE 2023)

OH
Ans. a)@

OH

BN NO,
conc. HNOJ

NO,
2. 4. 6-trinltrophenol (Picric acid)
ONa

CHCL,
CHCl

aq NaOH

Intermaediots

NaOH ©/ He
—_—

Salicylaldehyde
(Il) This ls becauge CH,0ONa s not only a nucleophile

but It 15 also a strong base. When It reacts with
(CHa)qE— Br, it glves eUmination product ylelding

2-methyl propene and not an ether
(CH,),C—OCH,.
Q15. (i) Write the mechanlsm of the following reaction:

2CH(CH,0H -~ CHy —CH, — 0 —CH, —CH,
+H,0

418K

(ii) Why ortho-nitrophenol s steam volatile while

para-nitrophenol is not? (CBSE 2023)

Ans. () The mechanism of the given reactien Involves the
followlng steps: H

Step I: CH;—(CH, —OH + H— CH,CH, —0 —H
- H
Step Il: CHy — CH,— 0t 1 CHy — CH _Pckj<
| v H

-
— CHBCHE—?— CH, —CH, + H,0

H
Step lll: CHyCH, —,0" + CHy— CHy ——

d

% CHICH, O TRy

(i) Ortho-nitrophenol is steam volatile due to
Intermolecular hydrogen bonding while para-
nitrophenol s less volatile due to Intermalecular
hydrogen bonding which causes the assoclation
of molecules. Intramolecular hydrogen banding
takes place in ortho-nitrophenol because of NOE
and OH molecules in close proximity to each other.

Q 16. What happens when:

(1) anisole is treated with CH,Cl/anhydrous AlCL,?

(i) phenol is oxidised with Na,Cr,0,/H"?

(iii) (CH;);C—OH is heated with Cu/573 K?

Write chemical equation in support of your

answer. (CBSE 2023)

Ans. () The products formed are 2-methoxy toluene
(minor) and 4-methoxy toluene (malor).

OCH,
Anhyd. AlCL
+ CH,CL - .‘,.M.’_"L___ :
Anisole
OCH, CH,
CH,
4=
2-mithoxy toluane
(Minor) CHE!
d-methowy toluene
(Mjor)
(I) Theproduct formed Is benzoquinone. a conjugated
diketon@

Phenol

Bonzoqmnnnﬂ

(i) The product formed Is Isabutylene.
H, H,

HyC—C—CH; —2s HyCo— Cow CH, + H,0
Ak mahul L
yleng
OH

Tert. butyl alcehol

L
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Q 17. Explain the following:

(i) Ethers are kept in coloured bottles filled upto
brim.

(i) C,H,OH and CH,0CH; both have same molar
mass but C,H,OH is liquid at room temperature
and CH;0CH, is gas.

(iii) What is power alcohol? What is its use?

(i) Ether. mainly diethyl ether is highly volatile. It
slowly reacts with atmospheric oxygen to form Q19
peroxides In the presence of sunlight.

CHy N\ 1 air. light CEHE\
/O =y — /D — 0
2 CZHS

peroxide

Ans.

These peroxides are highly explosive even In low
concentrations.

In order to stop this reaction. ethers are kept
in coloured bottles filled upto brim, because
coloured bottles stop the light and completely
filled bottle does not have alr.

(il) C,HgOH forms glant molecule by the aggregation

through intermolecular H-bonding, Due to its high @ 20.

molar mass, it exists in lquid form.

whereas Intermolecular H-bonds are not formed

among (H.—0—CH, molecules. That's why It Ans.

exlsts In gaseous state.

() Power alcohal: A mixture of rectified spirit with
petrol or gasoline is used as a fuel in the motor.
Here alcohol is used to generate power. so it is
called power alcahol In general, power alcohol
Is a mixture of B0% rectified splirit and 20%
gasoline or petrol.

21.
methoxymethane. (NCERT EXERCISE) Q
Ans. Equimolar amounts of methoxymethane and HI form
a mixture of methyl alcohol and methyl iodide. The
mechanism af the reaction Is as follows:
Step I:
CH3—"‘:C§—'CH3 " H£.| pmtfarl‘miﬂn
Methoxymethane ot |i'|
CH3—Q—=CH3 + I”
Dimethyl akonium on
Step II:
Ans.

[N+ ==(Hg C‘O —(CHj ——‘z—»CHg -~| + CH30H
Mothoymathong B Methyl  pMethonaol
lodide

If Hl Is in excess. then the methanol formed In step
Il gets converted Into methyl lodide by following
mechanism.

Step llI:
H
/-_\4 -
(H3—Q—H + H— ) Brotonation, ¢y —Q~—H +I”
Protonated
methanol

W 2
StepIV:i -, __ CHy CO — —rgsfgw CHz==~|+Hz0
Methoxvmethane hMethyl

lodide

. How will you obtain the following ? (Give only

chemical equations).

(i) Ethyl alcohol from diethyl ether.
(ii) Diethyl ether from ethyl iodide.
(iii) Ethyl acetate from diethyl ether.

() CH0—C,H, g5 2C,H,0H
Dielil elher Elhwt alcohot
(i) CH 22 CH0-CH, +Nal

Ethwt lodl de ; Dla.L!wl alher

(i) (CH),0 _ﬁ%cig__; CHa_ﬁ_o_csz +CHLCL
Dietind other 2
Ethyl acotate
Give one chemical test to distinguish between the
following:
(i) Phenol and 1-propanol
(ii) Ethanol and dimethyl ether
(iii) 1-propanol and 2-methyl-2-propanol.
(CBSE2019)

() On adding neutral FeCly ta the bath compounds.
phenol gives violet colouration while, 1-propanol
does not

(i) On adding I1,/NaOH(ag) to both the compounds.
ethanol gives yellow precipitate while ether does
not.

(lif) On adding HCL and ZnCl, to bath the compounds.
Z2-methyl-2-propanol glves turbldity Immediately
while 1-prapanal does not.

Write the products of the following reactions:

() CH;—CH,—0—CH; + HI —
OH

(i) iy L
OCH;

anhyd. AlCly
.

(iii) + CHycoct (CBSE 2019)

(1) CHyCH,OH + CH,

oY @

L
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0CH; OCH3
COCH;3
(i) +
COCH3
Q 22. Write the structure of the main product in the
following reactions: (CBSE 2018)
0
| CH;— C—O0CH;
(i)o/ ll NaBH,
o}
CH=CH,
(ii) Q/ + H;0 —
OC;Hs
(iii) . HI
I NaBH,4 A
CHZ_C_DCHa —_—
Ans. (i) 8 0—H
H CH ——ﬁ——OCH;
0
('JH
CH=CH; C—CHy
H
0C3Hsg OH

Q 23. Write the equation for the reaction of HI with:
(i) 1-Propoxypropane (i) Methoxybenzene

(iii) Benzyl ethyl ether. (NCERY EXENCISE)
Ans. (1) CH,CH,CH,0CH,CH,CH, + HI 24,
FRropaypropang

CH,CH,CH,0H + CH,CH,CH,

Propon-1-ol Hodopropana
0OCH5
373 K
(if) g
lodumullunﬂ
Aoth ooy benaaeng Phonol
(Aniuoto)
CH,QCHg CH3l
373 K
(iif) +C3H50H
Ethanol
Benayl athyl Banazyl
ather lodide

Q 24. Write the reactions of Williamson's synthesis of
2-ethoxy-3-methoxypentane starting from ethanol
and 3-methylpentan-2-ol. (NCERT INTEXT)

Ans. In the Willamson's synthesis. the reactants are alkyl
hallde and sodlum salt of an alcohol In order to avold
the formation of alkene during the reaction. the alkyl
halide should be primary while sodium salt must be
of branched chain alcohol In the present case, alkyl
halide must be derived from ethanol upon heating
with halogen acid (e.g.. HBr).

CH,CH,OH + HBr - CHyCH.Br +H,0

Ethanol Bromoathang

Similarly, the branched chain alcohol must react with
sodium metal to form the corresponding sodium salt.

& 4 3 2
Uh—{Hf—?+—$H—OH+FM——+

(Hy 'on,
F-ldetnidpenten-2-ol
CHy—CHy—CH—LH—ONa %Hz
CHy CH,
Sog-HAutinyipunur-I-asug
The product of Willamson's synthesls Is formed as a
result of the following reaction:

CHE—CHIMTH—TH-«-DNa+ BrCH,CH,
CH, CH,

5 4 3 2
e
CH, (H,

3-Ethawep 3-motnipontano
Q 25. Predict the products of the following reactions:

() CHy—CH=CH,— e _,
(1)3H,0,/0H

(i) cH;—oH o ke),
(i) CHy—CH,—OH —22%_,

Ans. () CH,—CHesCH, —— 8%, cH, —CH,—CH, OH
Propong 00240, 70K Propono-1-cl

CH,—OH —22290 5 ¢ 4 (Br,)JOH

Phenol Tribramaphanal
(i) €H,—CH, —OH —B1% ., CH, =CH,+ H,0
Clhanol Ethene

Q 26. Given chemical tests to distinguish between:
() Isopropyl alcohol and n-propyl alcohol
(1) Phenol and alcohol
(1) Methyl ethanoate and ethyl ethanoate.

Ans. (I) Isopropyl alcohol gives vellow precipitate of
iodoform on heating with 1, and NaOH solution
v/hile n-propyl does not.

() Phenol glves a characteristic  violet/red
colouration with neutral FeCl; while alcohol
(e.g.. ethyl alcohol) does not respond to this test.

L
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(i) Both are esters and upon hydrolysis in the
acidic medium. they form methanol and ethanol
respectively.

CH,CO0CH, +H,0 — g CH,COOH + CH,0H

hethyl athonoato Nrpthanol

CH,CO0C,Hg +H,0 A CH,COOH +CH,0H

hethyl ethanoate Elhanol
Ethanoland methanolcan be further distinguished
by lodafarm test (glven by ethanol and not by
methanol).

Q 27. Dehydration of alcohol to form an alkene is always
carried out with concentrated H,S0, and not with
concentrated HCL or HNO,. Explain.

Ans. Under the adldic conditions, alcohol is initially
protonated and then loses H,Q to form a carbocation.
IF HCL is used. Cl™ lon belng a strong nucleophile
substitutes to form alkyl chloride. However, HSO;
ion released by H,50, is a very weak nucleophile and
cannot participate in the nucleophilic substitution.
It will rather act as a base and eliminate a proton to
form alkene as the product as follows:

— - R—CH,—CH,—Cl
Aoyl chlarldo

a
R—CH,—CH,—

Carbocation

HST

» R—CH e CH2 + I’ESO,.

Ainno
Concentrated HNO; is a powerful oxidising agent.
It will cause oxidation of alcohol to aldehyde and
then to acld. Thus, out of the mineral acids Usted.
dehydratlon Is carrled by concentrated H,S0,. Even
phosphoric acld can be used.
Q 28. Show how will you synthesise:
(i) 1-phenylethanol from a suitable alkene
(ll) Cyclohexylmethanol using an alkyl halide by
S, reaction
(lii) Pentan-1-ol using a sultable alkyl halide.
(NCERT EXENCISE)
Ans. () C;H,—CH==CH, +H,0 -1, EGHB—-?-e—-G-l3

Shyreno

OH
Hahonyio thanel
CHsl CH50H

; @ s [j »

Cytlohoaylchloromethano Cyclohmoylmothonol
(1)) CH,CH,CH,CH,CH.Br + KOH(aq)

I-Bramopontano
sy CHyCH,CH,CH,CH,0H + KBr
Pantan-1ol
Q29. (i) Draw the structural formulas and write IUPAC
names of all the isomeric alcohols with the

molecular formula, C;H,,0.

(ii) Classify the isomers of alcohols given in part

(i) as primary, secondary and tertiary alcohols.

(NCERT EXERCISE)

Ans. (I) The molecular formula C,H,0 represents elght
isomeric alcohols. These are:

5 4 3 Z 1
(a) CH,—CH,~~CH,~-CH,—CH,—0H
Pentan--cl
4 3 2 1

(b) CHy—H—EH,—CHy—
CH,

3-Mrrthytbutan-1-ol
4 3 2 1
(c) CHy—CH,— lCH—CHZ—OH

CH,

2-tdetiwlbuton-1-ol

CH,

FRR I
(d) CHE—T— H,—OH
CH&
2. 2-Dimethylpropan-1-ol
g 4 3 2 1

(e) CH, -—~CH2—~CHO——TH—CH3
OH
Panton-2-ol
3 2z 1
(f) CHB—TH—$H—CH3

CH, OH
A-Murtlwlbutan-2-ol
CH,
o
(8) CHE—T—EH2—CH3

OH

Z-lotwylbutan-g-ol

g 4 3 2

1
(h) CH,—CH,— TH—-CHA--"—CHH

OH
Pentan-3-ol
() Primary: (a). (b). (c). (d): Secondary: (). (f). (h);
Tertlary: (g)

Q 30. Write the structures of the products of the following

reactions:

() CH,---CHmCH, .20,

0
' CH;0—C—0CH; NaBH,
(ii) g e

(iii) CH3—~CHZ——{|:H~CH0—-Ni"‘l—>

CH,

L
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Ans. (i) The acidic hydration of propene gives propan-2-ol

(isopropyl alcohol).
rny, H o Yow,
CHs S THAa by —2 % Ol —CH—EHy. —d
| Carbocation
Hy .
Propenn “OH3 OH

o
CHy—CH—CH; —— C(H3a—CH—CH;
Propan-2-ol

(i) NaBH, is a weak reducing agent. It brings about
reduction of the ketonic group to secondary

alcoholic group. However, It does not affect ester

group.
0
CH—C—RCH3
NoBH,
(@] (Reduction)
Mathyl (2-oxyoyclohend) H
ethonoate

CHZ—(|:|—OCH3
0

Iethyt (2-hydroxyoyclahexyl)
olthanopie

(i) NaBH, reduce aldehydic group to a primary
alcoholic group.

G <) 2 ] Ne ‘
CH3-~CH2-—%H—CHO OBy

(Reduction)
CH5

4 3 2
2-nethylbutanal CHE—CHz—%H—CHz—OH

CH;
2-Methylbuton-1-ol

Q 31. An organic compound A with the molecular farmula
(+) C,H,Br undergoes hydrolysis to form (+) C,H,0H.
Give the structure of A and write the mechanism of

the reaction. (CBSE 5QP 2023-24)

Ans. Structure of Als; CoHg - |C {oneeCHy
Br

Mechanism of the reaction:

T Slow T
Step I: H,C—C—C,H, ey /Cf +Br®
Elir HiC" CHg
T H
Step I /cf +DH9-E‘“"°->H3C_%—OH
HyC™ “CH, an
|
+ HO—CO-TH
i2Hll.

) Long ANSWer Tupe Questions N

QL (i) Out of t-butyl alcohol and n-butanal, which ane
will undergo acid catalysed dehydration faster
and why?

(ii) Carry out the following conversions:
(a) Phenol to salicylaldehyde
(b) t-butylchloride to t-butyl ethyl ether
(c) Propene to Propanaol (CBSE 2020)
Ans. (I) t-butyl alcohol: because it forms more stable 3°
carbocation than 1°carbocation.
(i) (a) Phenol to salicylaldehyde

+

OH ONa3 OH

CHO CHO
CHCL, + og. NaOH EE
> el

Phenol
Br

Salleylaldehyde
(b) t-butyl chloride to t-butyl ethyl ether

(CH,),C. CL + NaOH(aq) -~ (CH;);COH

t-bubt N
i s (CHB)3 CONa
l CZHECl
(CH,),COCH,

t-butyl othyl other

(c) Propene to Propanol

CH,CH==CH, — 2% __, CH,CH,CH,OH
F'rcapm 1 (1,0, Proponol

Q2. (i) Givethe mechanism faorthe formation of ethanol
from ethene.
(il) Predict the reagent for carrying out the
following conversions:
(a) Phenol to benzoquinone
(b) Anisole to p-bromoanisole
(c) Phenol to 2, 4, 6-tribromophenol.
(CBSE 2020)
Ans. (I) Mechanism for the formation of Ethanol from
Ethene:
Step 1: Protonation of alkene to form carbocation
by electrophilic attack of H,0'
HO0+H" - H0"

\/\-m! "

T
H_O —H == —(—L
/ | N
Step 2: Nucleophllic attack of water on carbocatlon.

H H H
|« N ,

; ||
v-ﬁ-%buc i HEO — % Cl O? H

+HD

N s

L

L L o s s o



_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7

Step 3: Deprotonation to form an alcohol.
H H H :0H

|1, 7 O\

| ||
—%—Cl—Q/—H + H0 —»—%—cl—mao*

(i) (a) K,Cr,0,+H,50,/Na,Cr,0, + H,50,
(b) Br, in CH,COOH
(c) Bromine water (aq. Br,).
Q3. (i) Give IUPAC name of CH;—CH=—CH—CHO.
(ii) How can you distinguish between ethanol and
ethanal?
(iii) How will you convert the following:
(a) Toluene to benzoic acid
(b) Ethanol to propan-2-ol
(c) Propanol to 2-hydroxypropanoic acid
(CBSE 2019)
Ans. (l) IUPAC name: But-2-enal

(i) On adding Tollen's reagent ta both the compounds,
ethanol gives silver mirrar while ethanol does not.

(iii) (@) Toluene to benzoic acid

CHs COOK
KMnO,—HOH
B
A
Toluene COOH
H30°
—_—

Benzole acld
(b) Ethanol to propan-2-ol
CH,CH,0H —£45 CH,CHO

[U\\f\ﬁl \ i
—M—> CH,CH(OH) CH,
(1) Hy0 Prapun 2-ol

(c) Propanol to 2-hydroxypropanoic acid

CH,CH,CHO - “’“““fs-> CH,CH,COOH
Pmpunnl
0) QL /P,
1) NpOM 1: CH]CH(OH) COQH

A-hydrangpropanalc add

Q4. (i) Give IUPAC name of salicylic acid.

() Chloroacetic acld Is more acldic than acetic
acld. Why?

(1il) Write the products formed when (CH,),C—CHO
reacts with the following:

(a) zinc amalgam with dilute hydrochloric acid

(b) concentrated sadium hydroxide solution

(c) semicarbazide and a weak acld. (cBSE2019)
Ans. (i) 2-hydroxybenzolc acid.

() Chlorine belng a strong electron withdrawing
group uses Inductlve effect to pull the negative
charge towards itself. resulting In reduced
negative charge density on the oxypen atom.
hence stabilising the conjupate base of

chloroacetic acid which in turn make it a stronger
acld than acetic acld as the ease of releasing the
hydrogen to the base is increased.
(i) (a) (CH4);C—CH,
(b) (CH,)3G—CH,0H and (CH,),C—COO0Na
¢) (CH, );C—CH==NNHCONH,

Q5. () Write the product(s) In the following reactlons:

OH
COOH
(a) (CH5C0);0
_
-H T
CH,

|
(b) CH,—CH—0—CH, —CH, ——>?+7?

(€) CHy—CH=CH—CH,—OH <, ?

(ii) Give simple chemical tests to distinguish
between the following pairs of compounds:
(2) Ethanol and Phenol
(b) Propanol and 2-methylpropan-2-ol

(COSE 2017)

0COCH;

COOH COOH
(CH3C0),
Ans. iy
Salleylic acid Aspirin
+ CH3CO0H
Acotlc odd
CH] CHB

I I
(b) CH,— CH —O0—CH,—CH, M |

?-n NGy propana

H
2:lodapropono
+ CH,CH,0H
othanol
(€) CHy—CH==CH—CH,—QH
Buk2en-ol
—£  CH,—CH=CH—CHO

Bun-2-on=k-ol
(1) (a) Ethanol and Phenol: lodoform test Is used to
distinpuish ethanol. Ethanol reacts with NaOH
solution cantalning ladine. On heating, it gives
a yellow precipitate of lodoform while phenol
does not react
CH,CH,OH + 6NaOH + 31, wwwsr CHly ¢ + HCOONa

G Uhanol lodufurm

+5Nal +5H0,

@OH + NaQH + [, — No reactlon.

(b) Propanol and 2-methylpropan-2-al

Propanol Is 1" alcohol while 2-methylpropan-
2-ol s 2° alcohol. Victor-Meyer's test Is used
to distinguish both of them. In this test. first
the given alcohol is treated with P/l, and

L
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then with AgNO, and HNO,. The final product
obtalned glves different colour with NaOH. By
identifying the colour produced, the alcohols

are Identlfled.

P/lz AgNO;

RCH30H RCHI R2CHNO:
1" alcahol
O= N e, PO i v
l colour
N--—QOH
Blood red colour
R R
>CHDH jiili, \[H—|ﬁp\g@%> RyCHNO;
~
R R
= NaOH
LO=N-0H, H—[I—NOZ —2" , 8lood red colour
N=0

Q6. (i) Write the formula of reagents used in the
following reactions:
(a) Bromination of phenol to 2, 4,
6-tribromophenol.
(b) Hydroboratian of propene and then oxidation
to propanol.
(ii) Arrange the following compound groups in the
increasing order of their property indicated:
(a) p-nitrophenol, ethanol, phenol (acidic
character)
(b) propanol, propane, propanal (boiling point)
(c) Write the mechanism (using curved arrow
notation) of the following reaction:

CH,—CH,—OH, 4T,

CH,—CHI—?—CHJ—CHS +H,0

H
(CBSE 2017)
Ans. (l) (a) Bromine In presence of water can carry
out bromination of phenol to give 2. 4,
6-trlbromophencol

OH OH

3Bry/H;0

Phonol

Br
2.4, B-tribromophenol

(1)

(b)

(b) Diborane (BH,), reacts with propene to give
tripropylborane as addition product which on

oxidatlon with alkaline H,0, give alcohols.

3CH,—CH=CH, —2%, (CH,—CH,—CH, ),

H, Oy /0K~

—8 B(OH), + 3CH;—CH,—CH,—OH

(a) Electron withdrawing groups such as —NO,,

increases the acidic character while electron

releasing group such as —CH, decreases the

acldic character. Mareover, the phenoxide lan,
produced by the loss of a proton by phenaol is
stabllised by resonance due to delacallsation

of the negative charge on the benzene ring.
Therefore. the Increasing order of acldic

character is:

OH OH
CH3CH,0H < <
Phenol NO,
p-Nitrophenol

Alcohols (CH,CH,0H) undergoes strong hydrogen

bonding while hydrocarbon such as propane

does not exhlbit hydrogen bonding. Aldehydes

show hydrogen bonding but not stronger than
alcohols.

CH,CH,CH, < CH,CH,CHO < CH,CH,0H
Propane Praponal Propanol

(Increasing order of bolling point)
In glven reactlon, alcohol acts as nucleaphile and
attacks on carbocation (CH, — CH, — O*H,) to
farm the compound:

+
CH,CH, —?—CHECHB
H

It is the intermediate step. involved In the
preparation af ethers.

’
CH,.CH, —?—CHJ CH, +H,0
H

L
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& Chapter Test

Multiple Choice Questions

QL Inthe following sequence of reaction,

Oleum _ p (1) NaOH _
T T

The compound Q formed will be:

a. aniline b. phenol

c. benzaldehyde d. benzene sulphonic acld
Q2. Match the column | with column Il and mark the

appropriate cholice.

Column | Column Il
(A) | Catechol (i)
(B) | Resorcinol (ii) OH
(C) | p-cresol (iii) ?H
OH
(D) | Quinol (Iv) OH

a. (A) = (). (B) = (). () — (v). (D) — (1)

b. (A)— (i), ( B) — (i), (C) = (ii1). (D) = (iv)

c. (A) = (iv), (B) — (iii), (C) - (i), (D) = (i)
d. (A)— (ii). (B )~> (iv). (C) — (1), () — (i)

Q3. The correct order of strength of acldity of the
following compounds Is:

H H OH H
NO,

CHs N02 N02

@ @ (i) (iv)
a. (i) > (1) > (i) > (iv)
b. (1) > (il) > (ii)) > (iv)
c (iv)> (i) > (i) > ()
d. (v)> (i) (1) » (i)

Q4. Give IUPAC name of the compound gliven below:
CH, —TH— CH,—CH, —(IZH—CH3
Cl OH
a. 2-Chloro-5-hydroxyhexane
b. 2-Hydroxy-5-chlorchexane

c. B-Chlorohexan-2-ol
d. 2-Chlorohexan-5-ol

Assertion and Reason Type Questions

Directions (Q. Nos. 5-6): Each of the following questions
consists of two statements, one (s Assertion (A) and the other s
Reason (R). Give answer:

a. Both Ascertlon (A) and Reasan (R) are true and
Reason (R) Is the carrect explanation of Assertion
(A).

b. Both Assertion (A) and Reason (R) are true but
Reason (R) Is not the correct explanation of
Assertion (A).

¢. Assertlon (A) Is true but Reason (R) Is false.

d. Assertion (A) is false but Reason (R) Is true.

Q5. Assertion (A): C,H,OH is a weaker base than
phenol but is a Stronger nucleophile than phenol.
Reason (R): In phenol, the lone pair of electrons
on oxygen Is withdrawn towards the ring due to
resonance.

Q6. Assertion (A): CH,0CH; and C,H,OH has
comparable molecular weight but boiling point of
C,HOH Is more than dimethyl ether.

Reason (R): C,H,OH forms Intermolecular

H-banding while CH;0CH, forms intramolecular

H-bonding.

Case Study Based Question

Q7. Ethers are compounds with general formula
CH,,,0. Ethers may be prepared by
dehydration of alcohols and Williamson
synthesis. Ethers are colourless, pleasant
smelling and volatile liquids with lower
boiling points than alcohols. The alkoxy group
(—OR) is ortho, para directing and activates
the aromatic ring towards electrophilic
substitution. The C—O bond in ethers can be
cleaved by hydrogen halides.

Read the given passage carefully and give the
answer of the following questions:

(i) Give the chemical equation for preparation of
ether by Williamson synthesis.

(i) Diethyl ether does not react with sodium.
Explain.
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(lif) Write structures of the products of the
following reactlon:

CH,—0—C,H,
+Hl ———
OR
Predict the products of the following reaction:
OCH,
Anhyd.

AlCt,
+CH,C00 ———»

Very Short Answer Type Questions

Q8. What happens when phenol is heated with zinc
dust?

Q9. How would you obtain ethane-1, 2-diol from
ethanol?

Short Answer Type-I Questions

Q10. Write the main product(s) in each of the following

reaction:
(1) ByH,
() CHy—CH=CH, (1) 3H,0,/0H-
CH,
(if) CH,—CH o,
(Il) H*/H,0

Q Ul. Draw the structures of any two isomeric alcohols
(other than 1° alcohols) having molecular formula
of C,H,,0 and give their IUPAC names.

Q12. Write the mechanism of following reaction:

conc. H,S0

2CH;CH,0H—— =~

*» CH,CH,— 0 — CH,CH,

Short Answer Type-II Questions

Q13. (i) How will you syntheslise the following alcohol
from appropriate alkene?

A

OH
(i) Write the mechanism of the following reaction:

CHyCH,0H—-—2o—> CH, o CH, + H,0

Q 14. How are the following conversions carried out?
(i) Benzyl chloride to Benzyl alcohol
(ii) Ethyl magnesium chloride to Propan-1-al
(iii) Propene to Propan-2-ol.
Q15. Give reasons for the following:

(i) Protonation of phenol is difficult whereas
ethanol easily undergoes protonation.
(ii) Boiling point of ethanol is higher than that of
dimethyl ether.
(iii) Anisole on reaction with HI gives phenol and

CH;—1 as main products and not iodobenzene
and CH,OH.

Long Answer Type Questions

Q16. (i) Account for the following:
() o-nitrophenol is more steam volatile than
p-nitrophenol.
(b) t-butyl chloride on heating with sodium
methoxide gives 2-methylpropene instead
of t-butylmethylether.

(ii) Write the reaction involved in the following:
(a) Reimer-Tiemann reaction
(b) Friedel-Crafts alkylation of phenol

(iii) Give simple chemical test to distinguish
between ethanol and phenol.

Q17. (I) (@) Write the products in the following
reactions:

OH
(CH,C0,0)

COOH m

?

(b) CH,—CH - CH—CH,—OH —2£ o7

(ii) Arrange the following compounds in the

Increasing arder of the property Indicated:

(a) p-nitrophenol, ethanol, phenol (acldic
character).

(b) Propanol, propane, propanal (boiling
polint).

(c) Give simple chemical tests to distingulsh
between Propanol and 2-methylpropan-
2-ol.
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