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NCERT Solutions for Class 12 Chemistry
Chapter 11 Alcohols, Phenols and Ethers

NCERT INTEXT QUESTIONS

Question 1.
Classify the following into primary, secondary, and tertiary alcohols

CH,4
|

(i) CHa—tl.":—CHzﬂH (ij) H,C=CH—CH,OH (iiij) CH;—CH;—CH,0H
CH;3

HO—CH—CH; (EHJ

CHZ—(I?H—CH3 CH =CH—{|3—DH
(iv) (v) O/ OH (vi) @f CH,

Answer:

(i) Primary alcohol

(ii) Primary alcohol
(i) Primary alcohol
(iv) Secondary alcohol
(v) Secondary alcohol
(vi) Tertiary alcohol

Question 2.

Identify allylic alcohol in the above examples.
Answer:

allylic alcohols:

(ii) H,C =CH—CH,0H
HO—CH—CH;

(iv)

Question 3.
Give the IUPAC names of the following compounds : (C.B.S.E 2008)
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CH,OH {|3H20H
(i) CH;;,—CH;—(IjH-—EH—(i,‘H-—CH:, (i) CH;—?H—CH:—(EH—EH—EH3
CH,Cl CH, CH, OH

OH

(iii) H2C=CH—{|ZH—CH3—CH1—CH3 (iv) CHg,-a{i:=(|2—CH;DH )

OH CH; Br Br

Answer:
(IIHECIH (EHZOH
(i {%Hg-—éHg—%H—E{?H—ﬂJH—CH; (i) 5H3—L?H—uc‘hg—{?§ﬂ—%u—cn3
CH,Cl CH; CH; OH
3-Chloromethyl-2-isopropylpentan-1-ol 2, 5-Dimethylhexane-1, 3-diol

OH
1

)
:
)
:
)
:
)
:
)
b
)
b
)
b
)
b
)
b
)
b
)
b
)
b
)
b
)
b
)
b
)
b
)
b
)
b
)
b
)
b
N
b
N
b
N
b
N
b
N
b
N
b
N
b
N
b
N
b
N
b
N
b
N
b
N
b
N
b
N
b
Y
- 1 2 3 4 3 ] 4 3 2 1 2
> (iii) H,C=CH—CH—CH,—CH,—CH- (iv) CH;—C=C—CH-—0H (v)
v (i) HyC=CH—-C 2 2 3 3 2 3
3 I | |
Sy
Sy
:
)
:
)
:
)
:
)
:
)
:
)
:
)
:
)
:
)
:
)
:
)
:
)
:
)
:
)
:
)
:
)
:
)
:
)
:
)
:
)
:
)
:
)
:
)
:
)
:
)
:
)
:
)
:
)
:
)
:
)
:
)
:
)
:
)
:
)
:
)
:
)
:

OH CH, Br Br

Hex-1-en-3-ol 2-Bromo-3-methylhex-2-en-1-0l  3-Bromocyclohexanol

Question 4.
Show how the following alcohols can be prepared by the action of suitable Grignard reagent on
methanal ?

CH,OH

@) CH;—{EH—CHZDH (ii)
CH,4

Answer:
(i) The structure of alcohol suggests that the Grignard reagent that reacts with methanal is
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isopropyl magnesium halide.
OMgBr

” Dry ether H—C—CH(CH HED-'I'F-
I H ~Mg(Br)OH
H
Methanal Isopropyl mag. Addition compound
bromide

{l)H OH CHj
H_{:lf—CH{CH3}2 or CH,—CH—CH;

H
2-Methylpropan-1-ol
{Isobutyl alcohol)

(ii) The structure of alcohol suggests that the Grignard reagent that reacts with methanal is
cyclohexyl magnesium halide.

OMgBr ' OH

0
| Diry ether I H0/H™ I
_ s | H—C —— H,C
H (1: N QMgBr . [ “Mg(Br)OH
H . H |

Methanal Cyclohexyl mag. Addition compound Cyclohexylmethanol
bromide

Question 5.
Write the structures of the products of the following reactions :
0

Hy0/H" CHz—ﬁ—UCHz NaBHg4

NaBH 4
(iii) CH3—CH3—{|3H—CHD S
CH;
Answer:
(i) The acidic hydration of propene gives propan-2-ol (isopropyl alcohol)
&
.. OH, OH
(g, o I0H, | -H 1
CH3»CH=CH; — CH;—CH—CH3 — CH3—CH-—-CH; — CH3;—CH-—CH;
Propene Carbocation Propan-2-ol
(ii) NaBH, is a weak reducing agent. It brings about the reduction of the ketonic group present in
cyclohexane ring to secondary alcoholic group. However, it does not affect ester group.
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2 1 o
CH,—C—OQCH;  NaBH4 CH, (If OCH;4
I —
O { Reduction )
Methyl (2-oxycyclohexyl) ethanoate Methyl (2-hydroxycyclohexyl) ethanoate
(iii) NaBH, reduces aldehydic group to a primary alcoholic group.
4 3 2 1 NaBHg 4 3 2 1
CH;—CH,—CH—CHO ——— CH3;—CH,—CH—CH,—OH
l { Reduction )
CHj; H,
2-Methylbutanal 2-Methylbutan-1-ol

Question 6.

Give structures of the products you would expect when each of the following alcohols reacts with
(a) HCI/ZnCl,(b) HBr (c) SOClI, :

(i) Butan-l-ol

(ii) 2-Methylbutan-2-ol

Answer:
(i) Reactions of Butan-1-ol
4 3 2 I HCHanhyd. ZnCla) 4 1 3 1
@ CH3—-CH2-CH;-CH2-0OH » CH3;-CHz2-CH2-CH2-Cl +H,0
Lucas Reagent
Butan-1-ol 1-Chlorobutane

The reaction of butan-l-ol (primary alcohol) can take place only upon heating. At room
temperature, the reaction does not occur.

4 3 2 | heat 4 3 2 1
(b) CH3—CH,~ CH, ~CH- OH + HBr —— CH3-CHz~ CH; ~CHa-Br +H,0

Butan-1-ol 1-Bromobutane

4 3 2 1 heat 4 3 2 1
(¢c) CH3—CH3a- CH; -CH2~ OH +SOCl, — CH3-CH2-CH2-CHz-Cl +50,+Cl,

Butan-1-ol I-Chlorobutane

(ii) Reactions of 2-Methylbutan-2-ol

CH; CH;

i I 4 HCl(anhyd. ZnCl3 ) |

@ CH3—C—CH,—CH;4 » CH3—C—CH;—CHj; + H,0

| Lucas Reagent T

OH Cl

2-Methylbutan-2-ol 2-Chloro-2-methylbutane
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The alcohol being tertiary in nature reacts immediately with Lucas Reagent at room temperature.

CH,4 CHj
1 2l 73 4 heat i 2l 73 4
(b) CH3—I?—-CH3—CH3 + HBr — CH;;—(F—CH:—CH; + H,0
OH Br
2-Methylbutan-2-ol 2-Bromo-2-methylbutane
CH- CH;
1 2l T3 4 heat ] 1R 4
(c) CH;—(ID—CHE—CH3 + SOCly —» CH3——(I3—CH1—CH3 + S0, + HCI
OH Cl
2-Methylbutan-2-ol 2-Chloro-2-methylbutane

Question 7.

Predict the major product of add catalysed dehydration of :

(i) 1-Methylcyclohexanol

(ii) Butan-1-ol

Answer:

(i) Acid catalysed dehydration of 1-methylcyclohexanol can give two products. However, 1-
methylcyclohexene will be preferably formed according to Satyzeff s rule since it is more
substituted.

CH; H* (heat) CH; CH,
OH — +
—~H50 '
(I (If)
1-Methyleyclohexanol 1-Methylcyclohexene 1-Methylenecyclohexane
(Major product) (Minor product)

(ii) Butan-1-01 upon acid dehydration will give but-2-ene as the major product along with but-l-ene
as the minor product. Actually, primary carbocation formed can either lose a H+ to form but-1-ene
or may undergo rearrangement and shift to secondary carbocation, which is more stable. The
latter then forms but-2-ene by losing a H-.

CH,;-CH,-CH=CH,

But-1-ene
_H"
" H '(Acid) 8 _H,0 @
CH,-CH,-CH,-CH,-0H ——"p CH,-CH,-CH,-CH,-QH, ——p CH,-CH,-CH-CH,
Butan-1-ol Protonated alcohol H
17 Carbocation
{Less Stable)
t
H ion
o
-H"
CH,-CH =CH-CH, <—— CH,-CH,-CH-CH,
But-2-ene 2% Carbocation

({More Stable)
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Question 8.

corresponding phenoxide ions.
Answer:

resonance. For example,
(i) Phenoxide ion :

(ii) p-Nitrophenoxide ion :

(iii) p-Nitrophenoxide ion :

Question 9.

Write the equations involved in the following reactions :
(i) Reimer Tiemann Reaction

(ii) Kolbe's Reaction.
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Ortho and para nitrophenols are more acidic than phenol. Draw the resonating structures of the

We know that the nitrophenols are more acidic than phenol. Their acidic strength can be
compared in terms of the relative stabilities of the corresponding phenoxide ions based on

S lpegh B

o o°

In case of nitrosubstituted phenoxides, the contributing structures that are enclosed in boxes have
negative charge on the carbon atom to which die electron withdrawing nitro group is attached.
They therefore, contribute more towards the acidic character than the rest of the contributing
structures. Consequently, both ortho and para nitrophenol are stronger acids than phenol.
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. Answer:

> (i) In this reaction phenol is heated with chloroform alongwith aqueous NaOH (or KOH) to about
: 340 K. This is followed by acidification with dilute HCl when 2 — hydroxyhenzaldehyde

» (salicylaldehyde) is formed as the major product.

: OH ONa

: | heom CHCl, _ZMNor CH(OH),

X + CHCl; ———— 2

: — NaCl, ~-H0 —"'\a[l

© Phemol  Chloroform (Unstable)

3 l- H,0

: OH ONa

CHO Dil. HCI CHO

: —

> ~ NaCl

2-Hydroxybenzaldehyde

: (0-Salicylaldehyde)

- A small amount of para isomer is also formed in the reaction. In case, chLoroform is replaced by
» carbon tetrachioride, then 2—hydroxybenzoic acid (salicylic acid) is formed as the main product.
. oH ONa

NaOH = CCly _3NaOH | C(OH),

3 +ccy —— |

3 ~NaCl, -Ha0 s -macl

Phenol Carbon tetrachloride {Unstable}

: l_Hzc.

3 OH

> COOH D“”“ COOH

8 N

. Salicvlic acid

;S (i) In this reaction, CO, gas is passed through sodium phenate at 400 K under a pressure of 4to 7
- atmospheres. This is followed by acidification with dilute HCI when salicylic acid is formed. This
> method is commonly used for the commercial preparation of saucy lic acid.

8 ONa OCOONa oH OH

S HCI COOH
: N Rea rrang ement CDDNH

- +CO2» o Tam 4 to 7 atm — NaCl

: Sod. phenate Phenyl sod. carbonate Sod. salicylate 2-Hydroxybenzoic acid
8 (Salicylic acid)

: Eduranka.com/chemistry
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Question 10.

Write the reactions of Williamson's synthesis of 2-ethoxy-3-methoxypentane starting from ethanol
and 3-methylpentan- 2-ol.

Answer:

In the Williamson's synthesis, the reactants are alkyl halide and sodium salt of an alcohol. In order
to avoid 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).
heat

CH;CH,0H + HBr — CH;3;CH,Br + H,0
Ethanol Bromoethane
Similarly, the branched chain alcohol must react with sodium metal to form the corresponding sodium salt.

5 4 3 2 1
CH;—CH,—CH—CH—OH + Na—> CH3—CH2—{L|‘H—{']JH—DN3 + 5 H
CH,'CH; CH3 CHj

3-Methylpentan-2-ol Sod-3-Methylpentan-2-oxide
The product of Williamson's synthesis is formed as a result of the following reaction :

3 4 3 2
CH3—CH;—CI3H—{'|JH—DN3 + BrCH;CH; —— CH;—C H;—?H—?H—DCHZCH;; + NaBr

CH; CH; CH; {CH;
2-Ethoxy-3-methylpentane

> Question 11.

> Which of the following is an appropriate set of reactants for the preparation of I-methoxy-4-
© nitrobenzene and why ?

g Br ONa

(i) + CH;3;0ONa (it) + CH;Br

NO; NO,
Answer:

The second set of reactants is more appropriate to give the products i.e., -methoxy-4-
nitrobenzene. In the first set, cleavage of C — Br bond is involved. It is rather difficult since the
carbon atom is sp2 hybridised and the bond has partial double bond character as well. The product

is formed as a result of Williamson’s synthesis.
ONa OCH,4

+ CH;Br — © + NaBr
NO, NO,

4-Nitrosodiumphenoxide 1-Methoxy-4-nitrobenzene
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Question 12.
Predict the products of the following reactions :
(i) CH;—CH,—CH,—0—CH; + HBr —
OC,H;g

(i) + HBr —

Answer:
(i) The reaction involves the cleavage of C — 0 bond. The Br atom of HBr is to combine with the
smaller alkyl group to give the following products.

C-H
OC,H; Cone, H2804
i EE——
(&) Conc. HNOj

(IPJ {CH3}3C—0C2H5 +HI —

> For more details and explanation, consult section 12.24.

+ (i) This reaction also proceeds in the same manner. The Br atom of HBr is expected to combine

. with ethyl group (smaller in size) and not with phenyl group (bigger in size).

' CH3—CH,—CH,—0CH; + HBr — CH3;—CH,—CH,—0OH + CH;Br

1-Methoxypropane Propan-1-ol Methyl bromide

= (iii) Nitrating mixture brings about the nitration of benzene ring. The ethoxy group (OC;Hs) is an

. activating group and increases the electron density at the ortho and para positions due to +M

. effect. As a result, a mixture of o-nitro and p-nitro derivatives is formed. Out of these, the p-isomer
. is in excess since there is less steric hindrance due to OC.Hsgroup at the para position than at the
. ortho position in the ring.

0C;H;4 OH
+ HBr — ©/ + C;HsBr

Ethoxybenzene Phenol Bromoethane
(iv) In this reaction, the ether is initially protonated by H+ ion of the acid HI. to accomodate I- ion
(nucleophile). The reaction follows S., mechanism.
0C,Hs 0C,Hs OC;Hs

(H2504) NO,
+ HNO; — +
Mitration
NO,

Ethoxybenzene o-Nitroethoxy p-Nitroethoxy
benzene benzene
{Minor) (Major)

Eduranka.com/chemistry

///////////////////////////////////////////////////////////////////////////////////////////////////////

»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»

€
LA | A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
R T e Tl i e T  a  a  a a vpv vV



//////////////////////////////////////////////////////////////////////////////////////////////////////////
»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»

CHs, CHy - CH;
N

CH;—C—0—C,;Hs + H*— CHs—C—D”'I'—CzHEm CH;;,-«(FE' + :'?'—czﬂs
0w
CH; CH; H CH,

teri-Butyl ethyl ether Protonated ether Ethanol
M3 (Fast) I
A5L
CHg—CEB/:\I‘ — CHy—(—

CH; CH,
tert-Butyl iodide

NCERT EXERCISE

-+ Question 1.
-2 Write IUPAC names of the following compounds :
L) CH;.,—FH_{fH_tlf_cm (i) Hac_?n_cnz_cn—(fn—cnz_(:m

CH; OH CHj OH OH C,H;
(iii) CHy—CH—CH—CH; (iv) HO—H,C—CHOH—CH,—OH

OH OH

CH, CH, CH, CH,
< Ao BT SE™e o4
v) (vi) (vii) (viii)
OH CH;
OH

CH;
(ix) CH{0—CH,—CH—CH,§ (x) CHsOC,Hs

CH;
(xi) CgHsOCH;s (xii) CH;,CH;O—{IZHCHZCH;,

: CH,4
: Answer:

. (i) 2, 2, 4 — Trimethylpentan-3-ol

+ (ii) 5 — Ethylheptan-2, 4-diol

» (i) Butane - 2, 3, diol

> (iv) Propane - 1, 2, 3-triol

> (v) 2 = Methylphenol

> (vi) 4 — Methylphenol

+ (vii) 2, 5 — Dimethylphenol

> (viii) 2, 6 — Dimethyiphenol

. (ix) 1 -Methoxy — 2 — methy Ipropane
> (x) Ethoxybenzene

> (xi) 1 — Phenoxyheptane

> (xii) 2 — Ethoxybutane.
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Question 2.
Write the structure of the compounds, whose IUPAC names are as follows
(i) 2-Methylbutan — 2 - ol
(i) I-Phenylpropan — 2 - ol
(iii) 3-Phenylhexane - |, 3, 5 — triol
(iv) 2, 3 — Diethylphenol
(v) 1 - Ethoxypropane
(vi) 2- Ethoxy — 3- methylpentane
(vii) Cyclohexylmethanol
(viii) 3-Cyclohexylpentan — 3 - ol
(ix) Cyclopent — 3 —en - - ol
(x) 3 — Chloromethvlpentan - | - ol
Answer:

CH;

12| 3 4 ) ! 23
OH

OH

] 2 3l 4 s 6 _
(tii) rIJHI—CHrtf—CHE—{IjH—cm (iv)

: OH C¢Hs  OH
N 1 2 3 o1 2 3 4 5
© (v GHs;0-CH, —CH, —CH; (vi) CH;;—ITI:H—{FH—CHI—CH3

OC,Hs CHj
OH

| 2 3l 4 5

. 1 2 3 4 5
(ix) x) HO—CH,—CH,—CH—CH,—CHj3
CH,Cl1

Question 3.

(i) Draw the structures of all isomeric alcohols of molecular formula CsHI,0 and give their IUPAC
names.

(ii) Classify the isomers of alcohols in question 11.3 (i)as primary, secondary, and tertiary
alcohols.

Answer:

Eight isomers are possible. These are:

B Y e T L a R  ae  aeV R vvu e R T v v v v vV i
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() CH,CH,CH,CH,CH,0H
Pentan-1-0l
()
-?H
(i) CH,CH,CH, —CHCH,
Pﬂ“?i}d
{

OH

f
(i) CH;CH,CH~-CH, 8H3

CH,

o |
() CH,CH,CHCH,0H
2-Methylbutan-1-ol
(1)
H,

(v) CH,CHCH,CH,OH

3-Methylbutan-1-0l
(1%

S
b
S
b
S
b
S
b
S
5
S
5
S
5
S
5
S
5
S
5
S
5
S
5
S
5
S
5
S
5
S
5
S
5
S
5
S
5
S
5
S
5
S
5
S
5
S
5
S
5
S
5
S
5
S
5
S
5
S
5
S
5
S
5
S
5
S
5
S
5
S
5

= CH

Ty
b 3'
» i
N .
> (viy CH,-C-CH,CH
> 3 2 3
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b
S
b

OH
2-Methylbutan-2-ol
(3

CH
(vif) CH, -1{: -CH,OH

CH,
E.Z—Dtmnih(:ill'gmn—l—ol
CH, OH

(viii) CH, - &H ~ EH -CH,

3-Methylbutan-2-ol
] {2‘}

Question 4.

Explain why is propanol higher boiling than butane?

Answer:

Propanol (Propan-l-ol) and butane are of comparable molecular masses 60m and 58u respectively
but the boiling point of propanol is higher (391 K) 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. Therefore, the boiling
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point of propanol is more than that of butane (309 K).
C3H; CyH4 CsH-

Question 5:

Explain why are alcohols more soluble in water than the corresponding hydrocarbons?
Answer:

The solubility of alcohols in water may be attributed to two factors :

(i) Both of them are of polar nature.

(ii) Molecules of both of them are involved in the intermolecular hydrogen bonding.

However, hydrocarbons are non-polar and are also not involved in any hydrogen bonding with
alcohols. Alcohols readily dissolve in a water while the hydrocarbons are almost insoluble.

> Question 6.

. What is meant by hydroboration oxidation reaction ? lllustrate with an example.

» Answer:

: By hydroboration- oxidation of alkenes. Indirect hydration of alkenes can also bedone by

: hvdroboration-oxidation which is completed in two steps. In the first step. alkene reacts ith
» diborane (B'1{6) as boron hydride (BH3) dissolved in tetrahydrofuran (THF) to form an alkyl
© horane. In fact. the boron atom along i th the hydrogen gets attached to the double

. bonded carbon atom with more number of hydrogen atoms less sterically hindered side). One
hydrogen is then transferred to the other carbon atom. In this manner, all the three hydrogen

: atoms of boron are transferred to alkene molecule to form

- trialkyl borane as the product. In the next step. the alkyl borane is oxidised by alkaline 11202 to
» form an alcohol. The indirect hydration proceeds according to Antimarkownikov s rule. For

. example.

CH,CH=CH,
CH,CH=CH, + H—BH,——> CH,CH—CH, > CH_;CHZ—(|ZH2

; ]
ropene H BH_" CHECHICHE_BH

lr;‘:n_;c11=cn:
H,05 /01" CHS{:HQCHQ

Oxidation CH,CH,CH,—B—CH,CH,CH,
Tri-n-propyl borane

H;BO; + 3CH;CH,CH,0H <

Boric acid Propan-1-cl

Question 7.
Give the structures and IUPAC names of the phenols of molecular formula C;H;0.
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CH;
CH;
2-Methylphenol 3-Methylphenol 4-Methylphenol

Question 8.

In separating a mixture of ortho and para nitrophenols by steam distillation, name the isomer
which is steam volatile? Give reason.

Answer:

o-nitrophenol is steam volatile while p-nitrophenol is not. This is on account of intramolecular
hydrogen bonding in the molecules of o-nitrophenol. As a result, its boiling point is less than that
of p-nitrophenol in which the molecules are linked by intermolecular hydrogen bonding.

It is interesting to note that in the substituted phenols, the nature and position of the substituent
influences the boiling point of phenol.

For example .o-nitrophenol is steam volatile while p-nitrophenol is not. This is supported by the
fact that the boiling point temperature of o-nitrophenol (100°C) is less than that of p-nitrophenol,
(279°C). In o-nitrophenol, there is intramolecular hydrogen bonding in OH and NO, groups placed
in a adjacent positions. However, these are linked by intermolecular hydrogen bonding in the p-
isomers. It is quite obvious that extra energy is needed to cleave the hydrogen bonds in the p-
isomer. Consequently, its boiling point is more.

o—nitrophenol p-nitrophenol

o-nitrophenol with lower boiling point is steam volatile while p-nitrophenol is not. This helps in the
separation of the two isomers present in the liquid mixture. On passing steam, o-nitrophenol
volatilises, and its vapours rise alongwith steam and after condensation, collect in the receiver p-
nitrophenol is left behind in the distillation flask. e-nkrophenol p-nnrophenol.

Question 9.
Give the equations of reactions for the preparation of phenol from cumene.
Answer:

U Iy (:H3

'llh—f ' CH, rf.-{)UH

(0, 368 - 408 K il H.50
@. ﬁu.rral oxidation _3;1_21-&_14? ¥ CHECCH
Propanone

Cumene hydroperoxide Phenol {Acetone)

Eduranka.com/chemistry
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Question 10.

Write chemical equations involved in the preparation of phenol from chlorobenzene.

Answer:

From chlorobenzene, phenol is prepared by Dow’s process.In this method, chlorobenzene is
heated with 6 to 8% solution of NaOH to about 623 K under a pressure of 300 atmospheres to
form sodium phenate which upon acidification with dilute HCI gives phenol as follows:

= +
Cl ONa
623K
+ 2N —_—
aOH — + NaCl + H,0
Chlorobenzene Sod. phenate
=
ONa OH
+ HCI — + NaCl
Sod. phenate Phenol

Question 11.

Write the mechanism of hydration of ethene to yield ethanol.

Answer:

Ethene does not react with water as such. Water being little polar, is not in a position to provide
H+ ion for initial electrophilic attack on ethene. The reaction is carried in the presence of H,S0.. The -
acid provides proton (H-) for the initial electrophilic attack.

& -
H+-0S0;H + /H?l—(:Hg = CH;—CH, + 0SO;H

Ethyl carbocalion
In the second step, H.0 attacks the carbocation in preference to HSQ, ion as a nucleophile

Slow @ Fast

L E
H—O—H + CH3—CH; — CH3;—CH;—O—H —— CH;CH,0H
. H
H Ethanol
Question 12.

You are given benzene, cone. H,S0, and NaOH. Write equations for the preparation of phenol using
these reagents.
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H250y (cone.} NaOH
> —_—
Heat —Ha0

Benzene Benzene sulphonic acid Sod. benzene sulphonate

—NaHS50; | MaOH (Fuse)

OH ONa
H20

Phenol Sod. phenate

Question 13.

Show how well you synthesise:

(i) 1-phenyl ethanol from a suitable alkene

(ii) Cyclohexylmethanol using an alkyl halide by S reaction
(iii) Pentan-1-ol using a suitable alkyl halide.

Answer:

i
N
i
N
i
N
i
N
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
5
i
3
i
3
i
3
i
3
i
3
i
3
i
3
i
3
i
3
i
3
i
3
i
3
i
3
i
3
i
3
i
3

Ty £

Sy
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
N
i
N
i
N
i
N
i
N
i
N
i
N
i
N
i
N
i
N
i
N
i
N
i
N
i
N
i
N
i
N
i
N
i
N
i
N
i
N
i
N
i
N
i
N
i
N

o
() CeHs—CH=CH, + H,0 "} Cabls—CH—CHy

OH
Styrene 1-phenylethanol

CH,CI CH,OH

(i) + KOHfaq) — + KCl

Cyclohexylchloromethane Cyclohexylmethanol
(iti) CH4CH,CH,CH,CH,Br + KOH (ag) — CH;CH;CH;CH;CH,;0H + KBr
1-Bromopentane Pentan -1-ol

Question 14.

Give two reactions to show the acidic nature of phenol. Compare the acidity of phenol with that of
ethanol.

Answer:

Acidic nature of phenols. Phenols are weakly acidic in nature. The liquid form of phenol containing
about 5 percent water is known as carbolic acid. The dissociation constant (K,) for phenol is 10-

10 at 298 K (room temperature). The corresponding pK.* value is 10.0. The acidic character is
exhibited by the following properties:

(i) Reaction with active metals. Phenols evolve hydrogen with active metals such as sodium and
potassium.
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OH ONa
2©+2Na—}2© + H,

Phenol Sod. phenate

(ii) Reaction with alkalies. Phenols neutralise caustic alkalies such as NaOH or KOH to form salt
and water.

OH ONa
@ + NaOH —> @ + H,0

Phenol Sod. phenate
In addition to these, phenols turn blue litmus red which is the characteristic property or acids.
However, phenols do not
react with either alkali metal carbonates or bicarbonates since these are quite weak acids.

Question 15.

Explain why is ortho-nitrophenol more acidic than ortho-methoxy phenol?
Answer: :
Due to strong -R and - l-effect of the -NO,group, electron density of the O — H bond decreases and :
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O —€H {0 —H +0—
v C J};‘QO O—H
NO. No- _ 70" :
O I e

~}Eflet . - R-Effect

Further, al?er the ]:ass of a proton, the o-nitrophenoxide ion left behind is stabilized by resonance and
electron withdrawing —NO, group which withdraws electrons and disperses the negative charge.
0
P %}ﬂ + A0
N
\O_

—> ~No- “—> et

- FEffiect

In Wﬁﬂ'ﬂxt. due to +R effect of the -OCH it i :
; . group, it increases the electron den f
thereby making the loss of proton di fhicult sity of the O— H bond

O—H 0—H
+
\ QCH;
(K-'H3 -

3 Further more, the o-methoxyphenoxide ion left after the loss of a proton is destabilized by resonance. The
.. two negative charges repel each other thereby destabilizing the o-methoxy phenoxide jon.

.0 10O
_ +
. 'Hs QCHJ
<>

Further the presence of electron donating ~OCH i i ;
e Sy ; group intensifies the negative charge th
destabilising the phenoxide ion. Thus, o-nitrophenol is more acidic than o—mcﬂlixyphenol. Be thereby

Question 16.

Explain how does -OH group attached to a carbon atom of benzene ring activates it towards
electrophilic substitution ?

Answer:

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

:0—H €0—H ®0—H 0—H ‘O—H
E ;:g :g j &
— — —_— —

As a result, there is an increase in the electron density in the ring particularly at the ortho and para
positions. The electrophilic substitution readily takes place at these positions when electrophile
attacks.
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Question 17.

Give equations for the following chemical reactions :

(i) Oxidation of propan-1-ol with alkaline KMnO,

(ii) Reaction of bromine in CS, with phenol

(iii) Action of dilute HNO; on phenol

(iv) Treating phenol with chloroform in the presence of aqueous NaOH at 343 K.
Answer:

KMnO4 /OH™ KMnQ4 /OH™
i) CH;CH,CH,0OH » CH;CH,CHO - » CH;CH,COOH
{Oxidation) {Oxidation)
Propan-1-ol Propanal Propanoic acid
OH OH OH
Brp /CSy Br
(ii) —_— + + HBr
Br
Phenol o-Bromophenol p-Bromophenol
OH OH OH
HNOz (dil) NO
(iii) —— @7 2 @ + H,0
NO,
Phenol o-Nitrophenol p-Nitrophenol
OH ONa OH
CHCl3 /NaOH(aq) CHO wmomnt CHO
(tv) — -
343K
Phenol Salicylaldehyde

Question 18.

Write short notes on (i) Kolbe reaction (ii) Reimer-Tiemann reaction.

Answer:

(i) In this reaction phenol is heated with chloroform alongwith aqueous NaOH (or KOH) to about
340 K. This is followed by acidification with dilute HCl when 2 — hydroxyhenzaldehyde
(salicylaldehyde) is formed as the major product.
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MNaOH CHCI 2 Naﬂ[—l CH{GH}E
+ CHChL — 0o — NaCl, ~H30 anacl

Phenol Chloroform {Unstable)

|10

OH ONa
CHO Dil. HCI CHO

PR
- NaCl

2-Hydroxybenzaldehyde
{o-Salicylaldehyde)

A small amount of para isomer is also formed in the reaction. In case, chLoroform is replaced by
carbon tetrachloride, then 2—hydroxybenzoic acid (salicylic acid) is formed as the main product.

(i) In this reaction, CO, gas is passed through sodium phenate at 400 K under a pressure of 4 to 7
atmospheres. This is followed by acidification with dilute HCI when salicylic acid is formed. This
method is commonly used for the commercial preparation of salicylic acid.

NaOH = CCl; SNHDH C(OH);
+CCl, — |
- NaCl, -H0 Lo - *sma-::l

Phenol Carbon tetrachloride {Unstable}

l—HQG

OH
COOH D“““ COOH
- N’aC]

Salicvlic acid
ONa OCOONa ou OH
400K Rearrangement HCl COOH

———— - COONg ——
+CO; 4107 atm —~ ~ NaCl

Sod. phenate Phenyl sod. carbonate Sod. salicylate 2-Hydroxybenzoic acid
{Salicylic acid)

Question 19.
Write a mechanism for the acid dehydration of ethanol to ethene.
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Answer:
Mechanism of dehydration. The mechanism is illustrated with ethanol which is a primary alcohol.

® =)

CH;—CH,—0—H + (H—0S0;H) ¥— CH;—CH:-—?—H + 0SO3H
H
Ethanol Protonated ethanol

M { Slow)
CH3—CH§?—"?—H —— CH,—CH; + H,0
H
o { Fast)
H_{H]cr{ﬁ + 0SO3H —— CH,=CH, + H;S0,

Ethene

Ethyl carbocation

The relative ease of dehydration of different alcohols i.e. primary, secondary and tertiary can be
further justified on the basis of the relative stabilities of the carbocations formed in the slow step.
Since tertiary carbocation is maximum stable while primary is the least, the tertiary alcohols are
maximum reactive while the primary are the least reactive in nature.

In other words, greater the stability of carbocation formed, more is the reactivity of the alcohol.

\3 Question 20.

*» How are the following conversions carried out?
2 (i) Propene — Propan -2-ol

. (ii) Benzyl chloride — Benzyl alcohol

. (iii) Ethyl magnesium chloride — Propan-1-ol

> (iv) Methyl magnesium bromide — 2-Methylpropan-2-ol
. Answer:

(i) CHy— CH =CH, + Conc. H,;80,—> CH; — CH — CH, —22:2; CH,_CH-CH,
Propene | H S0y |
OSOH - OH
. propan-2-ol

CH,CI CH,OH

H
(i) - + NaOH (ag)—=2= 5 + NaCl

" Benzyl chloride Benzyl alcohol

+

o Ha Otagd- 8-
(i) H)cw MgCl —2*5 [CH, CH, CH, OMgClI] LCHHCHZCHQDH

OH)CI
Formaldehyde  Ethyl magnesium Addition product Mg(OHX Propan-l-ol

chloride

f +
W) cr::ﬁ!q'ﬁ,r By e Dyaie o o
Mg(OH)Br Methylpfopan-2-ol

3 CH]
> <DMgBr

" Methylmagnesiumbromide

Acetaldehyde Methyl magnesium
brommide



/////////////////////////////////////////////////////////////////////////////////////////////////////////

E-I:::.-__.----:::r—'-.—c-::-

Question 21.

Name the reagents used in the following reactions :
(i) Oxidation of primary alcohol to carboxylic acid
(ii) Oxidation of primary alcohol to an aldehyde

(iii) Bromination of phenol to 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.

Answer:

(i) Acidified K.Cr,0-,

(ii) Pyridine chlorochromate (PCC)

(iii) Bromine water (Br,/H,0)

(iv) Alkaline KMnO,

(v) 60% H,S0, at 373 K

(vi) LiAlH, or NaBH..

Question 22.

Give a reason for the higher boiling point of ethanol in comparison to methoxymethane.

Answer:

Ethers are isomeric with alcohols but their boiling points are comparatively low due to the lack of
hydrogen bonding. For example, boiling points of isomeric n - butyl alcohol (nC,H,OH) and diethyl
ether (C,Hs — O — C,H;) are, 390 K and 308 K respectively.

Question 23:
Give the IUPAC names of the following ethers :

(i) CH30CH3—(IZHCH3 (ii) CH;OCH,CH,Cl
CH;
fl‘fﬂ' UIN-CMH:;@) (iv) CH3CH2CH20€H3
H,C CH;
(v) (vi)
OC,H; OC,H;
Answer:

(i) 1-Methoxy-2-methylpropane

(ii) 1-Chloro-2-methoxy ethane

(iii) 4-Nitroanisole

(iv) 1-Methoxypropane

(v) 4-Ethoxy-1, 1-dimethyl cyclohexane
(vi) Ethoxybenzene

Question 24.

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

(i) 1-Propoxypropane
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(i) Ethoxybenzene
(iii) 2-Methoxy-2-methylpropane
(iv) 1-Methoxyethane

Answer:
() CH,CH,CH,0"Na" +CH,CH,CH,Br -%CH,CH,CH, — O — CH,CH,CH, + NaBr
Sodium propoxide 1-Bromopropane l-wnmnmiu 2
ONd . OCH,CH,
(i) + CH;CHBr —> +NaBr J
Bromoethane
ﬂﬁgt:&’ ‘ Ethoxybenzenc
riJHa . CH,
" |
(i) CHy; —C—0"Na* +CH, —Br-2> CH, —C —OCH, + NaBr
Bromoethane |
. H, CH,
Sodisim- 1.-melhyl-2—propuxjde 2-methyl-2-methoxypropane
(#) CHyCH,0"Na*+CH, —Br-> CH,CH,0OCH, + NaBr
mﬂ Bromoethane |-Methoxyethane

Question 25.

[llustrate with examples the limitations of Williamson’s synthesis for the preparation of certain
types of ethers.

Answer:

Preparation from Alkyl Halides

From alkyl halides, ethers can be prepared by the following methods

By Williamson's synthesis. It is the best method for the laboratory preparation of both simple and
mixed ethers and involves the action of sodium alkoxide (formed by reaction between alcohol and
sodium metal) on a suitable alkyl halide.

(Na/ROH)
R—X + RONa —_— R—0O—R + NaX
Alkyl halide Sod. alkoxide Ether
C,Hs—Br + C;HiONa ——» C;Hs—0—C,Hs + NaBr
Ethyl bromide Sod. ethoxide Diethyl ether
C;Hs—Cl + C¢gHsONa ——> CgH;—0—CsHs + NaCl
Ethyl chloride Sod. phenoxide Ethyl phenyl ether

Limitations of the reaction. In the preparation of unsymmetrical ethers, a proper choice of the
reactants is necessary.

Elimination leading to alkene can take place since alkoxide ion can also abstract one of the 3—
hydrogen atom alongwith acting as a nucleophile. Thus, in order ro prepare ethyl tertiary butyl
ether, we must use ethyl halide (primary) and sodium tertiary

butoxide.
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CHj CHs
CZHS—"BT + CHS-'_(I:"_G_ Na-l——'——?' CH3—(|:——'D‘—E2H5 + MaBr
C-H'_:, CH;

Ethyl bromide  Sod. tert-butoxide Tert-burtyl ethyl ether

In case, the alkyl halide is tertiary and sodium ethoxide is employed, then C2H50 ion will cause the
elimination of alkyl halide to form an alkene as the main product.

CH; CH;
lec -+ | )
CH;—CLBr + C,HONa — CH;—?“T ~ C,Hs0H + NaBr
B
HLCH, Sod. ethoxide CH,
Tert-butyl bromide 2-Methylpropene

Since secondary and tertiary alkyl halides prefer to undergo elimination rather substitution,
symmetrical ethers containing secondary and tertiary alkyl groups are obtained only in poor yields
by Willamson's synthesis. For example,

CH;, fIZH::. CH,; CH,
-+  heat
CH;—CH—Br + CH;—CH—ONa — CH;—CH—O—CH—CH, + CH,—CH=CH,
Isopropyl bromide Sod. isopropoxide Di-isopropy] ether Propene

This method is also not successful for preparing aryl alkyl ethers by reacting sod. alkoxide with
aryl halides because the cleavage of C — X bond is not so easy due to partial double bond
character. In such cases, we must react sodium phenoxide with

alkyl halide as follows:

-+
C,Hs—Br + CgHsONa— CgHs—O0—C;Hs + NaBr
Ethyl bromide  Sod. phenoxide Ethyl phenyl ether

However, diaryl ethers (both the groups are aryl-or phenyl gr'oups) cannot be prepared since aryl
halides fail to participate in the nucleophilic substitution reactions.

Question 26.

How is 1-propoxypropane synthesised from propan-1-ol? Write the mechanism of this reaction.
Answer:

(a) Williamson'’s synthesis
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() 3CH,CH,CH,OH+ PBr, ——3CH,CH,CH,Br+ H,PO,
Propan—1-ol |-Bromoprapane

(i) ECHJCHICHZDH+ 2Na —-—}2CI-IJCH2CH O"Na"+H
2 2
Propan—1-ol Sodium propoxide ’

- LT o & pryen
CH,CH,CH,0"Na +CH,CH,CH,-Br —3-""— CH,CH, CH, —O—CH,CH,CH, +NaBr
: 1-propoxypropane
(b) By dehydration of 1-propanol with conc. H,SO, at413 K.
' H
CH;CH,CH,0H + H* —> CH,CH,CH,
Propan -1- ol Protonated-1-propanal

¢ ~H a3k ,
CHSCHZCHI_ QH + CHJCHICHQI‘:?MH T;!U}

CH,CH,CH CH,CH,CH, ..
SCH, ™o T T+ HG- CH,CH,CH,—
. LR ] HV‘ F.4
CH,CH,CH, — O — CH,CH,CH, + CH,CH,CH, OH,
Question 27.

Preparation of ethers by acid dehydration of secondary or tertiary alcohols is not a suitable
method. Give reason.
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Answer:

© Consider the reaction between propan- 2-ol molecules in the presence of acid.

fl_“H:, . CH,

CH; - CH - OH——>CH;-CH

If an ether is to be formed, another alcohol molecule must carry out a nucleophilic attack on the
carbocation as

CH; CH, CH, CH,

CHa-EH-é_ﬁl‘éCH—:»CHH-EH o
CH,
J CH;

CHy- CH-0-CH - CH;

CH,

However, this does not happen because of

{a) the steric hindrance around the carbocation, and

© (b) bulky size of the nucleophile which would further cause crowding.

As a result, the carbocation prefers to lose a proton and forms an alkene.
. HCH, CH,

HC® =L “cH

/o
CH, CH,

For the same reason 3° alcohols in the presence of acid do not form ethers since 3° alcohols are even
more sterically hindered than 27 alcohols.

Question 28.

Write the equation for the reaction of HI with :
(i) 1-Propoxypropane

(ii) Methoxybenzene

(iii) Benzyl ethyl ether.
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Answer:
ITIK
(ij CH,CH,CH,OCH,CH,CH; + HI — CH3;CH,CH,0H + CH3;CH,CH;I
1-Propoxypropane Propan-1-ol I-lodopropane
OCHj OH
373K '
{ii) + HI — + CHa,l
Methoxybenzene Phenol Iodomethane
(Anisole)
CH,0C,H; CH,I
ITK
fiii) + Hl — + C,HsOH
Benzyl ethy] ether . Benzyl iodide  Ethanol

Question 29.

Explain the fact that in aryl alkyl ethers (i) the alkoxy group activates the benzene ring towards
electrophilic substitution and (ii) it directs the incoming substituents to ortho and para positions in
benzene ring.

Answer:

In aryl alkyl ethers, the +R-effect of the alkoxy (OR) group increases the electron density in the
benzene ring, thereby activating the benzene ring towards electrophilic substitution reaction.

(,DRP‘E +0R | +0R dDR :OR

— = "

«—> ) «—s>C «—3 «— > @
~J ==

Since the electron density increases more at the two ortho and one para position as compared to
meta position therefore, electrophilic substitution reactions mainly occur at o-and -positions.

Question 30.
Write the mechanism of the reaction of HI with methoxymethane.

B Y e T L a R  ae  aeV R vvu e R T v v v v vV i

e

R R R T N N N 22
»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»» V27



////////////////////////////////////////////////////////////////////////////////////////////////////////

Answer:
The reaction between methoxymethane and Hl is :

CH,-0O-CH,;+ HI —> CH,l + CH,OH
Step I : Generation of oxonium ion :
Protonation of ether molecule

6-\11 s : C,o\

H,C™ = CH, I QH

Step I1 : Nucleophilic attack on oxonium ion:

~ %5 2
CHy-O2 CH,y +1°2%5 CH,-O-H + ICH,
}' i Methanol  Methyliodide

If excess HI is used, methanol formed above
reacts with HI to form methyl iodide.

£ H
CH; - @;4{\+‘H [ CH;—C@H +1°

H
e en, > CHyl + H,0

Question 31.

Write equations for the following reactions :

(i) Friedel Crafts reaction-alkylation in anisole.

(i) Nitration of anisole

(iiif) Bromination of anisole in ethanolic medium

(iv) Friedel Crafts acetylation of anisole.

Answer:

(i) The halogenation of the benzene ring occurs at the ortho and para positions. However, the para
isomer is

formed in excess. For example, the bromination of anisole in ethanoic acid gives nearly 90 percent
p-bromoanisole.

OCH,4 OCH; OCH;
+ HBr
(Ethanuu. acul )
Anisole o-Bromoanisole (minor) p—Bmmﬂmmlt (major)

(ii) The nitration of anisole carried with a nitrating mixture of conc. UNO3 and conc. H2S04 upon
heating gives a
a mixture of ortho and para nitro derivatives.

OCH, OCH;, OCH;
Cone, HNO3 /Cone, H2504
* + HzD
{ Nitration )
NO,
Anisole o-Nitroanisole p-Nitroanisole

(i) Sulphonation: Anisole upon sulphonation gives a mixture of isomeric sulphonic acid
derivatives.

Eduranka.com/chemistry

///////////////////////////////////////////////////////////////////////////////////////////////////////
»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»

W28

! //&l'/ B T i a  a  a  a T  aE  a  E V  AE V VLVv LVAv



/////////////////////////////////////////////////////////////////////////////////////////////////////////

E-I:::.-__.----:::r—'-.—c-::-

OCH, OCH, OCH;
H;I_Sﬂd, {Cone.)
50sH
Anisole o-Methoxy p-Methoxy
benzene sulphonic acid benzene sulphonic acid

(iv) Friedel Craft’s reaction: Both alkylation and acylation are carried in the presence of anhydrous
Aid3 catalyst which
behaves as a Lewis acid.

OCH,
OCH; OCH;
CH3C
- CH; +
Anhyd, AIC]3
CH;
Anisole a-Methoxytoluene p-Methoxytoluene
OCH;4 OCH; OCH;
CH3COC]
T, (" X™COoCH;
Anhyd. A.lﬂilj
Anisole o-Methoxyacetophenone COCH;4
p-Methoxyacetophenone

Show how would you synthesise the following alcohols from appropriate alkanes?

H
OH
(iif) A/\ ®) oH

Answer:
- CH, CH; CH,
Dehydrate +
OH ———»
o @
Methylene-
1-methyleylco- oy clohenene

Addition of H,O to both these alkenes gives the desired alcohol.

)
b3
)
b3
)
b3
)
b3
)
b
)
b
)
b
)
b
)
b
)
b
)
b
)
b
)
b
)
b
)
b
)
b
)
b
)
b
)
b
)
b
N
b
N
b
N
b
N
b
N
b
N
b
N
b
N
b
N
b
N
b
N
b
N
b
N
b
N
b
N
b
N
b
Y .
> Question 32.
)
b3
)
b3
)
b3
)
b3
)
b3
)
b3
)
b3
)
b3
)
b3
)
b3
)
b3
)
b3
)
b3
)
b3
)
b3
)
b3
)
b3
)
b3
)
b3
)
b3
)
b3
)
b3
)
b3
)
b3
)
b3
)
b3
)
b3
)
b3
)
b3
)
b3
)
b3
)
b3
)
b3
)
b3
)
b3
)
b3
)
b3
)
b3
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S 1-methyl

: cvclohexene leh

S CH, CH,

; Lo

; O0—H —>

: 7] T OH

: H :

: I-méthyleyclo-hexan-1-ol

OH

()

3 Addition of H,0 to 4-methylhept-3-ene in presence of an acid gives the desired alcohol
% OH

E \\ +H—JHI—“E;+

: Mark, addn ®~  «

: 4-methylhept-3-ene 4-methylheptan-4-ol
S (i '

: ) HIEI

: Pem 1 ehe P:nt-lm:

: Addition of H,0 to pent-1-ene gives the desired alcohol.

§S ///A\\\f/f\\\ "

: / *H—OH i

Pent-1-ene Pentan-2-ol

However, addition of H,0 to pent-2-ene gives a mixture of two alcohols.
E OH

» H*

3 \ +H—0OH ———— +

. Pent-2-ene Pentan-2-ol ngtll-]-}m

3 So pent-1-ene is appropriate alkene.

3 (iv) OH \v-

55 HID

Now addition of Hzﬂ to both in thg presence of an acid gives the desired alcohol.
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2-Cyclohexylbut-2-ene _H+l 1,0 2-Cyclohexylbut-1-ene

OH

2-Cyclohexylbutan-2-ol

Question 33.
When 3-methylbutan-2-ol is treated with HBr, the following reaction takes place :

Br
HB |
CH;—CH—CH—CH, == CHy—C—CH,—CH,
CH; OH CH;

. Give the mechanism of the reaction.

> Answer:

! The mechanism is explained as follows :

- H
> (HY) HBr -Hz0

: CH;—CH—CH—CH; ——— CH3—CH—CH—CH; — CH3;—C—-CH—CH;,

H, OH CH;: IE—H H;

H
3-Methylbutan-2-ol 2°Carbocation (Less stable)

H™ ion shift
]|3r
.
CIIg—t'T".—{:nz—{:H3 o CH_;—(l:—CHszHg

CH; CHa
2-Bromo-2-methylbutane 3 Carbocation (More stable)
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