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Question 10.1: Name the following halides according to IUPAC system and classify them as

alkyl, allyl, benzyl (primary, secondary, tertiary), vinyl or aryl halides:
(i) (CH3)2CHCH(CI)CHs

(if) CH3sCH>CH(CHs) CH(C2Hs) CI
(iii) CHsCH2C(CH3)2CHal

(iv) (CH3)sCCH2CH(Br)CeHs

(V) CHsCH(CHs) CH(Br)CHs

(Vi) CHsC(C2Hs)2CH:Br

(vii) CH3C(CI)(C2Hs) CH2CHs
(viii) CHsCH=C(CI)CH.CH(CHs).
(ix) CH3CH=CHC(Br)(CHa)

(X) p-CICgH4CH2CH(CHs)2

(xi) m-CICH2C¢H4CH>C(CHj3)3
(xii) 0-Br-CgH4sCH(CH3) CH2CH3
Solution:

(i)

.BYJU'S
CH, cI
4 3 2 1
CH;—CH—CH—CH,
2 = Chloro - 3 — methylbutane
(Secondary alkyl halide)
(i)
.BYJL.I'S
CH, CI
6 5 4| 3| 2 1
CH,— CH,— CH—CH—CH, — CH,

3 — Chloro - 4 — methyhexane
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(Secondary alkyl halide)

(iii)

I
4 ;5‘ 2 1
CH,—CH, ti.‘: CH,—I
CH,
1 - lodo - 2, 2 — dimethylbutane
(Primary alkyl halide)
(iv)
o
4 3 2 1
CH,_,—TT‘— CH,— CH —Q

CH,

1 - Bromo — 3, 3 — dimethyl — 1 — phenylbutane
(Secondary benzyl halide)

v)

CH, Br

|
H—CH — CH —CH,

2 — Bromo — 3 — methylbutane

O ACER

@oYJus

[@eyJus
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(Secondary alkyl halide)

(vi)
[@eoyJus
csz
2 1
CH,— C— CH,— Br
3
CH,
4
CH,
1 - Bromo - 2 - ethyl - 2 — methylbutane
(Primary alkyl halide)
(vii)
[@cyJus

3 - Chloro - 3 — methylpentane
(Tertiary alkyl halide)
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{wviii)
-BYJLI'_S
Ci CH,
1 2 3 4 5 6
CH,—CH=—=C —CH—CH—CH,
3-Chloro—-5-methylhex-2-ene
(Vinyl halide)
(ix)
Br [@eyJus
1 2C 3 4| 5
CH,—CH=CH— ti: —CH,
CH,
4 - Bromo - 4 — methylpent - 2 — ene
(Allyl halide)
(x)
[@oeyJus

CH

3

) & 2' 3
CH,—CH—CH

3

Cl

1 = Chloro - 4 — (2 — methylpropyl) benzene
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(Aryl halide)
(xi)
CH,
¥ 2' I 3
CH,—C—CH,
. |
4 2 CH3
1
e CH.CI

1 — Chloromethyl — 3 - (2, 2 — dimethylpropyl) benzene
(Primary benzyl halide)

(xii)

1 2 3
CH,— CH—CH;—CH,

1 - Bromo - 2 — (1 — methylpropyl) benzene
(Aryl halide)

@oYIus

@cYus

Question 10.2: Give the IUPAC names of the following compounds:

(i) CHs CH(CI) CH(Br) CHs

(i) CH F» CBr CIF

(iii) Cl CH, C = C CH. Br

(iv) (CCla)s CCl

(V) CH3C (p = Cl Ce Ha)2 CH(Br) CHs
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(VI) (CH3)3 CCH = CC|C5H4| -p

Solution:

(0

Cl Br

4 3| ZI 1
CH,—CH—CH —CH,

2-Bromo-3-chlorobutane
(i)

F Cl

ol 4l
F—CH—C—F

Br

1-Bromo-1-chloro-1, 2, 2-trifluoroethane

(it}

4 3 2 1
Cl—CH, —C=C—CH,—Br

1 - Bromo — 4 — chlorobut — 2 — yne

@EoyJius

[EBYJUS

[EGYJUS
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(iv)
mevus
Cl
o Cog! o
Cl Cl

|
Cl—C —C— c—cl

Cl CI Cl

2—(Trichloromethyl)-1,1,1,2,3,3,3—heptachloropropane

{v)

@eyus
4CH,
3 2'
7” 3
5 ¢
2CH,—Br
1
CH,
2-Bromo-3, 3-bis (4 — chlorophenyl) butane
(vi)
CH @cYJus
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1-chloro—1-(4-iodophenyl)-3, 3—-dimethylbut-1-ene

Question 10.3:

Write the structures of the following organic halogen compounds.
(i) 2 -Chloro-3 -methylpentane

(if) p -Bromochlorobenzene

(iii) 1 -Chloro-4-ethylcyclohexane

(iv) 2 = (2 -Chlorophenyl) -1 -iodooctane

(v) 2 = Bromobutane

(vi) 4 — tert — Butyl -3 -iodoheptane

(vii) 1 = Bromo — 4 — sec — butyl — 2 — methylbenzene
(viii) 1,4 — Dibromobut — 2 —ene

Solution:

(i)

AT
Cl CH
1 2| 3| 4 5
CH,—CH CH—CH,—CH,
2-Chloro-3-methylpentane
(il
Br @oyius

Cl
p-Bromochlorobenzene
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(i)

cl @ovius
1
6 2
5 3
4
C2HS
1-Chloro-4-ethylcyclohexane
(iv)
@oyJus

| —CH,—CH— CH;—CH;—CH-— CH.— CH—CH,

T
2-(2-Chlorophenyl)-1-iodoctane

Eovus

Br

Hac\)\CH

2-bromobutane

3
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(v
@evwus
1 2 3 4 5 6 _7
CH,— CH,—GH —CH—CH,—CH,—CH,

CH—C—CH

3 3

CH,
4-Tert-Butyl-3-iodoheptane

(vii)

@evwus
CH;,—CH—CH,—CH,
4
5 3
e 2
1 CH,
Br
1-Bromo-4-sec-butyl-2-methylbenzene
(viii)
moYJUsS

Br—CH, —&H=CH—CH,—Br

1,4-Dibromobut-2-ene

Question 10.4:
Which one of the following has the highest dipole moment?
(i) CH2Cl> (i) CHCIs (iii) CCla
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Solution:
BBYJUS

H H H Cl Cl Cl
N\l N\l N7
Y I N Va I N Va I N\

Cl Cl Cl Cl Cl Cl
(1) (ii) (iii)

Dichlormethane Chloroform Carbon tetrachloride
(CH,CL,) (CHCI,) (CCl,)
M = 1.60D M = 1.08D p=0D

CCl, is a symmetrical molecule. Therefore, the dipole moments of all four C- Cl bonds cancel each
other. Hence, its resultant dipole moment is zero.

As shown in the above figure, in CHCIs, the resultant of dipole moments of two C — Cl bonds is
opposed by the resultant of dipole moments of one C—H bond and one C — Cl bond. Since the resultant
of one C — H bond and one C-ClI bond dipole moments is smaller than two

C-ClI bonds, the opposition is to a small extent. As a result, CHCI; has a small dipole moment of 1.08
D.

On the other hand, in case of CH.Cl,, the resultant of the dipole moments of two C — Cl bonds is
strengthened by the resultant of the dipole moments of two C — H bonds.

Result, CH,CI has a higher dipole moment of 1.60 D than CHCls i.e., CH2Cl> has the highest dipole
moment.

Hence, the given compounds can be arranged in the increasing order of their dipole moments as:
CCls< CHCI3< CH.CI»

Question 10.5: A hydrocarbon CsHio does not react with chlorine in dark but gives a single
monochloro compound CsHoCl in bright sunlight. Identify the hydrocarbon.

Solution:

A hydrocarbon with the molecular formula, CsHio belongs to the group with a general molecular formula
CnH2n. Therefore, it may either be an alkene or a cycloalkane. Since hydrocarbon does not react with
chlorine in the dark, it cannot be an alkene. Thus, it should be a cycloalkane.

Further, the hydrocarbon gives a single monochloro compound, CsHeCl by reacting with chlorine in
bright sunlight. Since a single monochloro compound is formed, the hydrocarbon must contain
H-atoms that are all equivalent. Also, as all H-atoms of a cycloalkane are equivalent, the hydrocarbon
must be a cycloalkane. Hence, the said compound is cyclopentane.
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.BYJLI'S
Cyclopentane (C.H,,)
The reactions involved in the question are:
BYJU'S
No reaction 1
o’c“*
”"9/7

Cyclopentane
Mono chlorocyciopentane (C.H,,)
Question 10.6: Write the isomers of the compound having formula CsHyBr.
Solution:

There are four isomers of the compound having the formula C4HsBr. These isomers are given below.

(a) 1-Bromobutane

[@eyJus

3 2 1
&H,—CH, —CH,—CH—Br

3 2

(b) 2-Bromobutane

.BYJ u's
Br

|

3 1
¢H—CH,—CH —CH,
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(c) 1-Bromo—-2-methylpropane

@eyJus
CH,
3 2 1
CH— CH— CH—Br
(d) 2-Bromo—2-methylpropane
Br [@cyJus

3 2| 1
CH,—CH—CH,

CH,

Question 10.7: Write the equations for the preparation of 1-iodobutane from
(i) 1-butanol

(ii) 1-chlorobutane

(iii) but-1-ene
Solution:
(i
@eYUs
ZnCl,
CH,—CH;—CH,—CH,—OH + HI—=CH,—~CH—~CH,—CH,—| + H,0
1-Butanol 1-lodobutane
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(i)
movus
dry acetone
CH,—CH,—CH,—CH,—Cl + Nal—> NaCl +CH,—CH~CH,—CH,—I
Finkelstein
1-Chlorobutane reaction 1-lodobutane
(i)
[§cYJus
Peroxide
CH,~CH—~CH=CH, + HBr — CH,~CH—CH,—CH,—Br
anti-
. —. 1-Bromobutane

NaBr +CH,—CH,—CH,—CH_—I
1-lodobutane

Question 10.8: What are ambident nucleophiles? Explain with an example.
Solution:

When there are two nucleophilic sites in a nucleophile, they are called ambident nucleophile. These
nucleophilic sites are sites through which they can attack.

For ex- Nitrite ion
[@GYJus
- L X ]
[o—N=o0

Alkyl nitrites are formed when nitrite ion can attack through oxygen. And, nitroalkanes are formed when
it can attack through nitrogen.
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@evUs

o
7
R—O~ =0 RN

Alkylnitrite Nitroalkane

Question 10.9: Which compound in each of the following pairs will react faster in Sy2 reaction
with -OH?

(i) CHsBr or CHsl
(i) (CHs)sCClI or CHsCl
Solution:

(i) In Sn2 mechanism, the order in which the halides react to some alkyl group is constant. This is
because the halide ion becomes a better leaving group when the size of the ion increases.

R-F << R-Cl << R-Br < R-I

Hence, the reactivity of CHsl is faster as compared to CH3Br in Sy2 reactions with OH-.

(i}

®EYUS
CH

3

I
Hac—?—m CH—CI
CH,

In Sn2 mechanism, the nucleophile attacks at the atom bearing the leaving group. The attack of
nucleophile in (CH3)3CCl at the carbon atom is hindered as the carbon atoms (bearing the leaving
group) contains bulky substituents.

However, CHsClI does not consist of bulky substituents on the carbon atom bearing the leaving group.

Hence, the reactivity of CH3Cl is faster as compared to (CHs3)sCCl in Sn2 reaction with OH-.

Question 10.10: Predict all the alkenes that would be formed by dehydrohalogenation of the
following halides with sodium ethoxide in ethanol and identify the major alkene:

(i) 1-Bromo-1-methylcyclohexane
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(if) 2-Chloro-2-methylbutane
(iii) 2,2,3-Trimethyl-3-bromopentane.
Solution:
(i)
[§ByJu's
Br CH
H H
H H

1-bromo—-1-methylcyclohexane

All the B-hydrogen are equal in the given compound. Hence, dehydrohalogenation of the given
compound gives only one alkene.

BeYJUS
Br CH, CH,
C.H,ONa/C.H,OH + HBr
(ii)
CH3 BeYJUS
g LB
C|;|3—c|:—<g|-|2—cn3
CH

B 3

a and b are different sets of equivalent 3-hydrogen atoms. Dehydrohalogenation of this compound
gives two alkenes.
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WEYUS
(IZ:I
C_H_.ONa/C_H_.OH
CHE—?—CHz—CHE ke :Cz * s> CH:—C=CH—CH,
CH, CH

3
2-Methylbut-2-ene (l)

CH,=C—CH;~CH,
CH

3
2-Methylbut-1-ene (ll)

The alkene with more number of alkyl groups attached to a doubly bonded carbon atoms is preferably
produces, according to Saytzeff’s rule in dehydrohalogenation reactions.

Hence, major product in this reaction is 2-methylbut-2-ene.
(iii)
@evus

CH, Br

| | B
CH; tI: (l: CH,—CH,
CHS%Hg

2,2,3-Trimethyl-3-bromopentane

a and b are different sets of equivalent -hydrogen atoms. Dehydrohalogenation of this compound
gives two alkenes.
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@eYJus
CH, Br TH,
CH _J (!—CH —cH, SHONACHON.  CH;—~C—C=CH —CH,
lH AH CH, CH,

3,4,4-Trimethylpent-2-ene(l)
+

CH, CH,

CH,—C—C=CH,—CH,

CH,
2Ethyl-3,3-dimethylbut-1-ene(l)

The alkene with more number of alkyl groups attached to a doubly bonded carbon atoms is preferably
produces, according to Saytzeff’s rule in dehydrohalogenation reactions.

Hence, 3,4,4-trimethylpent-2-ene is the major product.

Question 10.11: How will you bring about the following conversions?
(i) Ethanol to but-1-yne

(if) Ethane to bromoethene

(iii) Propene to 1-nitropropane
(iv) Toluene to benzyl alcohol

(v) Propene to propyne

(vi) Ethanol to ethyl fluoride

(vii) Bromomethane to propanone
(viii) But-1-ene to but-2-ene

(ix) 1-Chlorobutane to n-octane
(x) Benzene to biphenyl.

Solution:

https://byjus.com
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(i) mowus
SoCl,, Pyridin
CH,CH,O0H —=——"4 CH,CH,C| + SO, + HCI

Ethanol Chloroethane

. - +
HC=CH +NaNH, —*=: »HC=CNa

Ethyne Sodium acetylide
-+
CH,CH,- Cl + HC=CNa — CH,CH,C=CH + NaCl
Chloroethane But-1-yne
(ii)
Br_/UV light
CH,-CH, “—— CH; CH_Br + HBr

Ethane Bromoethane
-HB I]KOH{alc),ﬁ

Br_/CCI
BrCH—CH_Br «—2-<* CH= CH,
vic-Dibromide Ethene

KOH(alc),A

CH_= CHBr

Bromoethane

(iii) -
CH-CH=CH_+HBr———% CH.-CH_-CH,Br

Propene 1-Bromopropane

l,Agan

AgBr +CH,— CH-CHNO,
1-Nitropropane
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(iv)

CH, CH.CI CH,OH
CL/uv I|ght NaOH (alc
Or Heat -NaCI
Toluene Benzyl chloride Benzy! alcohol

EowUs

Br/CcC

Vv CH-CH=CH —-—-—OCH CH-CH ——OCH ~-C=CH
( ) 3 2 I ' 2 Lig ".‘.
o Br Br T
1,2-Dibromopropane
" Plf'.
(\fl) CHE-CHE—QH W CH CH Cl
Ethanol Chhruthnn-
g
CH-CH-F
Ethyl fluoride
(vii) CH,-Br "Clek) , oy oy ST MOB CH3-1|:= NMgBr
Bromethane Acetonitrile
CH,
H']r{!rulyuiul H,0*
CH-C=0
Ha
Propanone
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Br

(vili) CH,CH,CH=CH, ﬁ.cnacnzcucna
But-1-ene ( :&?ﬁgﬁ)w 2-Bromobutane

-MBr l KOH (aley/A

CH,CH=CHCH,
2-Bromobutane

(ix) 2CH,CH,CH,CH,~Cl +2Na 2%, CH,CH,CH,CH,CH,CH,CH,CH,

1-Chlordrutane n-Octane
(x)
§evus
Br/Fe Br Na N N
— | + 2NaBr
dark Dry ether > 45
Benzene Bromobenzene Diphenyl

Question 10.12: Explain why

(i) the dipole moment of chlorobenzene is lower than that of cyclohexyl chloride?
(i) alkyl halides, though polar, are immiscible with water?
(iii) Grignard reagents should be prepared under anhydrous conditions?

https://byjus.com
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Solution:

(i)

et 5 .BYJ u's

Chlorobenzene Chlorobenzene

The CI- atom in chlorobenzene is linked to sp? hybridized carbon atom, whereas in cyclohexyl chloride
it is linked to sp? hybridized carbon atom. Now, as sp? hybridized carbon has more s-character, it is
more electronegative than sp? hybridized carbon atom. Hence, the density of electrons of C-Cl bond
near the Cl atom is less in chlorobenzene than in cyclohexyl chloride.

Moreover, the electron density is reduced by the —R effect of the benzene ring of chlorobenzene.
Hence, chlorobenzene has a decreased polarity of C-Cl bond, also the dipole moment is lower than that
of cyclohexyl chloride.

(ii) When the solute water force of attraction is stronger than solute-solute and water-water forces of
attraction, determines the miscibility with water. Dipole — dipole interactions hold the polar molecules of
alkyl halides together. Now, the alkyl halide- alkyl halide and water-water forces of attraction are
stronger than the new force of attraction between alkyl halides and water molecules. As a result, alkyl
halides (though polar) are immiscible with water.

(iif) Grignard reagents are very reactive. In the presence of moisture, they react to give alkanes.

CRAE
& &+ &
RMg X+HO — R—H + Mg(OH)X
Grignard Alkane
reagent

Therefore, Grignard reagents should be prepared under anhydrous conditions.

Question 10.13: Give the uses of freon 12, DDT, carbon tetrachloride and iodoform.
Solution:
Uses of Freon -12

Common name given to Freon-12 (dichlorodifluoromethane, CF.Cl,) is CFC. It is used in aerosol spray
propellants such as deodorants, hair sprays, etc. It is also used in refrigerators and air-conditioners as
a refrigerant. It's manufacturing was banned in United States and many other countries in 1994 as it
was severely damaging ozone layer.

https://byjus.com
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Uses of DDT

The most commonly used insecticide is DDT (p, p—dichlorodiphenyltrichloroethane). It has various
harmful effects due to which it was banned in United States in 1973, though it is very effective against
mosquitoes and lice.

Uses of carbontetrachloride (CCly)

(i) Refrigerants and propellant for aerosol cans are manufactured using CCl,.

(i) Chlorofluorocarbons and other chemicals are synthesized.

(iii) Used as a solvent in the manufacture of pharmaceutical products.

(iv) Used as cleaning fluid, a spot reamer in homes and a fire extinguisher during the mid 1960s.
Uses of lodoform (CHlIs)

lodoform was used earlier as an antiseptic, but now it has been replaced by other formulations-
containing iodine-due to its objectionable smell.

Question 10.14: Write the structure of the major organic product in each of the following
reactions:

@eYJUS
(i) CH3CH2CH2C| + Nal ZC:;tone >
(i) (CH,),CBr + KOH cthanol _

Gi)y ~ CH,CH(Br)CH,CH, + NaOH —2

(iv) CH,CH,Br + KCN agethanol,,
(v) C.H.ONa + C,H.CI >
(vi) CH,CH,CH,OH + SOCI, >
<X Peroxide
(vii) CH,CH,CH=CH, + HBr >
(viii) CH,CH= C(CH,),+ HBr =

https://byjus.com
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Solution:
[@oYJus
. acetone
) CH,CH,CH,CI + Nal —— CH,CH,CH,| + NaCl
1-Chloropropane Finkelstein I|-lodopropane
reaction
@eYus
(i)

heat

(CH,),CBr+ KOH _°thanol CH,-<|>=CH,+ KBr + H,0

2-Bromo-2-methyipropane
(Dehydrohalogenation) CHz

2-Methylpropene

(iii)  CH,CH(Br)CH,CH, + NaOH — %,  CH,CH(OH)CH,CH, + NaBr
2-Bromobutane Butan-2-ol
= aq.ethanol
(iv) CH,CH,Br+KCN g g CH,CH.CN + KBr
Bromobutane substitution) Cyanoethane
(v) CHONa + CHCI - CH,—O0~CH, +NaCl
(Williamson
pls\oor?c':)‘('i?lo Chloroethane synthesis) Phenetole
(vi)
CH,CH,CH,OH + SOCl, —— CH,CH,CH,CI + SO,+HClI
1+-Propanol 1-Chloropropane
(Vi) cH,cH,CH=CH, + HBr (Ami_g:’:‘:kw,‘ » CH,CH,CH,CH,— Br
But-1-ene addition) 1-Bromobutane
(viii) ”
I
CH,CH= C(CH,), + HBr—— CH;-CH-C—CH,
2-methylbut-2-ene (M:gc‘l?t‘i’::irsw (I:H,

2-Bromo-2-methylbutane
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Question 10.15: What will be the mechanism for the following reaction?
[@EYJus

EtOH - H,0

nBuBr + KCN —— nBuCN

Solution:

The given reaction is

@evus

EtOH - H,0

nBuBr + KCN —— nBuCN

CN- acts as the nucleophile and attacks the carbon atom on which the Br is attached. CN-ion is an
ambient nucleophile and can attack through both C and N positions. It attacks through C atom, in this
case.

(AN
/\é+ {\5
K*CN’ + CH;-CH;CH; CH:-Br —— CH;-CH,~CH;-CH>-CN+KBr
: -Br .
n-Butyl bromide n-Butyl cyanide

Question 10.16: Arrange the compounds of each set in order of reactivity towards Sn2
displacement:

(i) 2-Bromo-2-methylbutane, 1-Bromopentane, 2-Bromopentane
(ii) 1-Bromo-3-methylbutane, 2-Bromo-2-methylbutane, 3-Bromo-2- methylbutane

(iii) 1-Bromobutane, 1-Bromo-2,2-dimethylpropane, 1-Bromo-2-methylbutane, 1Bromo-3-
methylbutane.

Solution:
@

EsYJuU's
IBr IBr
CH,CH,CH_CH,CH—Br CH/CH,CH,CHCH, CH,CH,CCH,
I
CH,
1-Bromopentane(1°) 2-Bromopentane(2°) 2-Bromo-2-methylbutane(3°)
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An S\2 reaction involves the approaching of the nucleophile to the carbon atom to which the leaving
group is attached. When the nucleophile is sterically hindered, then the reactivity towards Sn2
displacement decreases. Due to the presence of substituents, hindrance to the approaching
nucleophile increases in the following order.

1-Bromopentane < 2-bromopentane < 2-Bromo-2-methylbutane
Hence, the increasing order of reactivity towards Sn2 displacement is:

2-Bromo-2-methylbutane < 2-Bromopentane < 1-Bromopentane

(ii)
@ewus
CI3H3 ?r ||ar
CH,CHCH,CH_Br CH,CCH,CH, CH,CHCHCH,
| I

CH, CH,
1-Bromo-3-methylbutane 2-Bromo-2-methylbutane 2-Bromo-3-methylbutane

(19) (3% (2°)

Since steric hindrance in alkyl halides increases in the order of 1° < 2° < 3°, the increasing order of
reactivity towards Sn2 displacement is 3° < 2° < 1°.

Hence, the given set of compounds can be arranged in the increasing order of their reactivity towards
Sn2 displacement as:

2-Bromo-2-methylbutane < 2-Bromo-3-methylbutane < 1-Bromo-3-methylbutane

(iii)
BYJU'S
CH, @eny
I
CH—~CH,—CH,—CH,— Br CH3—CH—CH2—CH2—Br
1-Bromobutane 1-Bromo-3-methylbutane
CH
CH | "

3
| CH,—C—CH,—Br
CH,-CH, -CH —CH, —Br |

CH,

1-Bromo-2-methylbutane 1-Bromo-2,2-dimethylpropane
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The steric hindrance to the nucleophile in the Sy2 mechanism increases with a decrease in the
distance of the substituents from the atom containing the leaving group. Further, the steric hindrance
increases with an increase in the number of substituents. Therefore, the increasing order of steric
hindrances in the given compounds is as below:

1-Bromobutane < 1-Bromo-3-methylbutane < 1-Bromo-2-methylbutane < 1-Bromo-2, 2-
dimethylpropane

Hence, the increasing order of reactivity of the given compounds towards Sn2 displacement is:

1-Bromo-2, 2-dimethylpropane < 1-Bromo-2-methylbutane < 1-Bromo-3- methylbutane < 1-
Bromobutane

Question 10.17: Out of C¢HsCH2Cl and CsHsCHCICgHs, which is more easily hydrolysed by
aqueous KOH?

Solution:

mevUs

[

+
CH-CH-Cl——» CH,~CH,

Benzyl chloride (1°) 1° carbocation

it
CH,-CH-CH, —» CH- CH-C H,
Chlorodiphenylmethane 2° carbocation

Hydrolysis by aqueous KOH proceeds through the formation of carbocation. If carbocation is stable,
then the compound is easily hydrolyzed by agueous KOH. Now,

CsHsCH2CI forms 1°— carbocation, while CeHsCHCICgHs forms 2°— carbocation, which is more stable
than 1°— carbocation. Hence, CsHsCHCICsHs is hydrolyzed more easily than CsHsCH-Cl by aqueous
KOH.

Question 10.18: p-Dichlorobenzene has higher m.p. and lower solubility than those of o- and m-
isomers. Discuss.

Solution:
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@BYus

Cl Cl Cl
©/m i
Cl
Cl
p-Dichlorobenzene o-Dichlorobenzene m-Dichlorobenzene

p-Dichlorobenzene is more symmetrical than o-and m-isomers. For this reason, it fits more closely than
o-and m-isomers in the crystal lattice. Therefore, more energy is required to break the crystal lattice of
p-dichlorobenzene. As a result, p-dichlorobenzene has a higher melting point and lower solubility than
0-and m-isomers.

Question 10.19: How the following conversions can be carried out?
(i) Propene to propan-1-ol

(ii) Ethanol to but-1-yne

(iii) 1-Bromopropane to 2-bromopropane

(iv) Toluene to benzyl alcohol

(v) Benzene to 4-bromonitrobenzene

(vi) Benzyl alcohol to 2-phenylethanoic acid

(vii) Ethanol to propanenitrile

(viii) Aniline to chlorobenzene

(ix) 2-Chlorobutane to 3, 4-dimethylhexane

(x) 2-Methyl-1-propene to 2-chloro-2-methylpropane
(xi) Ethyl chloride to propanoic acid

(xii) But-1-ene to n-butyliodide

(xiii) 2-Chloropropane to 1-propanol

(xiv) Isopropyl alcohol to iodoform

(xv) Chlorobenzene to p-nitrophenol

(xvi) 2-Bromopropane to 1-bromopropane

(xvii) Chloroethane to butane
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(xviii) Benzene to diphenyl
(xix) tert-Butyl bromide to isobutyl bromide
(xx) Aniline to phenylisocyanide

Solution:
(i)
BIBYJUS

CH,—CH=CH, _HBr/Peroxide | CH_—CH—CH_—Br

Propane (Ani-Markovnikov 1-Bromopropane
addition)

(Nucleophilic
substitution) lAq.KOH /A

CH;-CH>CH_—OH

Propan-1-ol

BeyJus
(1)
CH,CH,0H —22, CHCH,| —>@92__,cH = CH,

Ethanol Dehydrohalogenation
Br/CCl,
Electrophilic
NaNH,, Liq.NH KOH (alc).A S—
Na*C=C Na'+————CH =CH<+ 352" CH,— CH
196 K Dehydro 2 2
CH,l | Nucleophilic halogenation |
(excess) | substitution Br Br
CH—C=C—CH,

But-2-yne

ar
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BJeYJUS

(i)
CH,CH,OH —=""U 5 CH,CHBr Ma/eher , o oy pgBr

Ethanol Ethyl bromide Ethyl magnesium

bromide
0
Hz—\CH, /othor (Grignard reaction)

+

CH,CH,CH,CHOH +——— [CH,CH,CH,CH,0MgBr]

1-Butanol Addition product

l red P/,

KOH (alc)/a

CHGC H,CH.‘,CHI—I ﬁ‘CHaCHzCH =CH2
(Dehydrohalogenation)

lodobutane But-l-ene
Electrophili
(lsroeh l Br/cc,

CHacHZCH —CH2
NaNH,, liq.NH,
CH,CHzCHECH . o | |
But-l-yne e Br Br
(Dehydrohalogenation) 1,2-Dibromobutane

(iii)
CH,—CH, —CH, —Br KOH (ale}a —
,—CH, —CH, @lcYs | CH, —CH=CH,
1-Bromopropane (Dehydrohalogenation) Propene Markovnikov
HBr | addition
Br
(\:HE—J:H—'(.'.:H3
2-Bromopropansa
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(iv)
CH,CI CH,OH
Cl,/uv ugm aq KOH /a
°' heat (nucaoophmc
substitution)
Toluene Benzyl Benzyl
chloride alcohol
[§BYJUs
(v)
Br Br
) i HNO_H, SO,
Dark (Nitration)
Benzene Bromobenzene NO
4-Bromonitrobenzene
(vi)
CH,OH CH?CI CH=CN
PCI, KCn, Ag.ethanol
—_—— S
-POCI,, -HCI -KCI
Benzyl B ide
alcohol ———

Hydrolysis | H+/H,O

2 1
CH,COOH

2-Phenylethanoic acid
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(vii)
KCN, Aqg.ethanol
CH,~CH—OH ——: _, CH—CH—Br ——— CH,-CH- CN
Elhanol Bromosthane Propanonltnlo
(viii)
NH,
NaNO +2HCI
273 278 K Cu CI
NaCl -2H.0
Aniline Bonzomdazomum Chiorobenzene
(ix)
L}I CH, CH,
2CH—CH —CH,— CH, m_"mi::.l'm) CH;—CH,—CH—CH— CH,— CH, + 2NaCl
2-Chlorobutane 3,4-dimethylhexane
(x)
BsYJus
CH, CH

é HCI t
CH,—~C=CH, ————» CHC—CH,
2-Methyl-1-propene (a“gﬁi':?g‘,’,')“"“ é|

2-chloro-2-methylpropane

(xi)
CH,— CH— Cl —=222%! oy — CH.—CN + KClI
(nucleophilic .
Ethylchloride substituticn) Propanenitrile

(Hydrolysis) lH‘IH,O

CH,— CH— COOH

Propanoic acid
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(xii)

CHa_ CHz_CH= CH2 HBr/Peroxide
(Anti-Markovnikov

But-1-ene

NCERT Solutions for Class 12 Chemistry Chapter 10
Haloalkanes and Haloarenes

CH,—CH—~CH—CH_—Br

1-Bromobutane

addition)
Frinkelstein | Nal, dry acetone
reaction
CH,— CHz— CH-CH,— I
n-Butyliodide
(xiii)
C'l
CH—CH—CH__fONRE)R__ oy cH=CH, + HCI
2-Chloropropane (Dehydrohalogenation) Propene
2 (Anti-Markovnikov
HBr/Peroxide addition)
CH, _ CH—CH— OH 4——————— CH,—CH;- CH;-Br
(Nucleophilic

1-Propanol

(xiv)

OH
Cro

|
CH—CH—CH,—————»

2 (Oxidation)

Isopropyl
alcohol

o
|

substitution) 1-Bromopropane

E|YJUS

i
CH;—C —CH,
Propanone

NaOl 1[|cdoform reaction)

CH,—C —ONa + CHI,

lodoform
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(xv)
Cl Cl Cl
HNOH,SO, NO,
(Nltratlon) - *
NO,
Chlorobenzene
p- Chloronltmbeznzene m - Chloronitrobenzene o - Chloronitrobenzene
(major product)
Cl OH
(IINaOH, 433K
(I)dILHCI
NO NO,

p - Chioronitrotfonzene il

(xwvi)
I|3r
- KOH(alc) /A
CH;~CH—CH, @), CH—CH=CH, + HBr
EvErumuprupane [Dmydmhaloganatmn] Propene
) Anti-Markovnikov
HBr/Peroxide deiiiun]
CH,—CH- CH-—Br
1-Bromopropane

(xvii)

@evwus

CH,—CH—Cl =% CH—-CH—-CH—CH, +2NaCl

{Wrutz reaction) Butane

https://byjus.com
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(xviii)

© B FoB ©/ 2Na/dry ether pre—
(Fitting reaction)

Benzene Bipheny
(xix)
Br
|
o N KOH (alcya P HBr/Peroxid
e 7 Ol e, e CH~Ci-CHBr
B (Dehydrohalogenation) (Anti-Markovnikov * 3 ’
r CH:, addition) CH
Tert-Butylbromide 2-Methylpropene Isobutyl brzmido
(xx)
NH, NC
CHCIL_, 3KOH,
L +3KCl +3H,0
(Carbylamine reaction)
Anlline Phenylisocyanide

Question 10.20: The treatment of alkyl chlorides with aqueous KOH leads to the formation of
alcohols but in the presence of alcoholic KOH, alkenes are major products. Explain.

Solution:

In an aqueous solution, KOH almost completely ionizes to give OH- ions. OH- ion is a strong
nucleophile, which leads the alkyl chloride to undergo a substitution reaction to form alcohol.

@ewus

R—CI+KOH,, ——> R—OH +KCI

Alkyl Alcohol
chlal‘(r?de
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On the other hand, an alcoholic solution of KOH contains alkoxide (RO") ion, which is a strong base.
Thus, it can abstract a hydrogen from the 3-carbon of the alkyl chloride and form an alkene by
eliminating a molecule of HCI.

BBYJU'S

R ~CH,—CH,~Cl + KOH,,, —» R-CH=CH_+ KCI + H,0

Alkyl Alkene
chlonde

OH-ion is a much weaker base than RO- ion. Also, OH- ion is highly solvated in an aqueous solution
and as a result, the basic character of OH- ion decreases. Therefore, it cannot abstract a hydrogen from
the B-carbon.

Question 10.21: Primary alkyl halide C4HyBr (@) reacted with alcoholic KOH to give compound
(b). Compound (b) is reacted with HBr to give (c) which is an isomer of (a). When (a) is reacted
with sodium metal it gives compound (d), CsHiswhich is different from the compound formed
when n-butyl bromide is reacted with sodium. Give the structural formula of (a) and write the
equations for all the reactions.

Solution:

There are two primary alkyl halides having the formula, C4HgBr. They are n — butyl bromide and isobutyl
bromide.

AR

CH,—CH,—CH,— CH;—Br CHg—CliH—CHz—Br
CH

3
n-Butyl bromide Isobutyl bromide

Therefore, compound (a) is either n—butyl bromide or isobutyl bromide. Now, compound (a) reacts with
Na metal to give compound (b) of molecular formula, CgHig, which is different from the compound
formed when n—butyl bromide reacts with Na metal. Hence, compound (a) must be isobutyl bromide.
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@eyJus
2CH,CH,CH,CH Br 2dty ether o oy CH,CH,CH,CH,CH,CH,CH, + 2NaBr

(Wurtz reaction)
n-Butyl bromide n-Octane

CH,CHCH,Br 2N/dry ether oy clCH CH,CHCH, + 2NaBr

I (Wurtz reaction)

CH, CH, CH,
Isobutyl bromide 2,5- Dimethylhexane
(a) (d)

Thus, compound (d) is 2, 5-dimethylhexane.

It is given that compound (a) reacts with alcoholic KOH to give compound (b). Hence, compound (b) is
2—-methylpropene.

@owus
CH,—CH— CH,—Br — 298 _,  cy— C=CH, +HBr
| (Dehydrohalogenation) |
CH, CH,
Isobutyl chloride 2-Methylpropene

(a) (b)

Also, compound (b) reacts with HBr to give compound (c) which is an isomer of (a). Hence, compound
(c) is 2-bromo-2-methylpropane.

BYJU'S
Tr . ™ ring Aog
HB
CH,—CH==CH, ! » CH—CH—CH,
(Markovnikov addition) I
CH, CH,
2-Methylpropene 2-Bromo-2-methylpropane

(b)  (e)
(an isomer of(a))
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Question 10.22: What happens when
(i) n-butyl chloride is treated with alcoholic KOH,
(i) bromobenzene is treated with Mg in the presence of dry ether,
(iii) chlorobenzene is subjected to hydrolysis,
(iv) ethyl chloride is treated with aqgueous KOH,
(v) methyl bromide is treated with sodium in the presence of dry ether,
(vi) methyl chloride is treated with KCN.
Solution:
(i) When n-butyl chloride is treated with alcoholic KOH, the formation of but-I-ene takes place. This
reaction is a dehydrohalogenation reaction.
@oyus

KOH(alc) /A

(Dehydrohalogenation)

CH,~CH,—CH~CH,—ClI

n-Butyl chloride
CH,~CH,—CH=CH,+ KCl + H,0

But-1-ene

(i) When bromobenzene is treated with Mg in the presence of dry ether, phenylmagnesium bromide is
formed.

@eyus
Br MgBr
dry ether
+Mg —
Bromobenzene Phenglmagensium
romide

(iii) Chlorobenzene does not undergo hydrolysis under normal conditions. However, it undergoes
hydrolysis when heated in an aqueous sodium hydroxide solution at a temperature of 623 K and a
pressure of 300 atm to form phenol.
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[@oyJus
Cl OH

(i) NaOH, 623K, 300 atm
(i) H*

Chlorobenzene Phenol

(iv) When ethyl chloride is treated with aqueous KOH, it undergoes hydrolysis to form ethanol.

@EYJUS

KOH
CH,~CH,—ClI ~——» CH,~CH,—OH + KClI

o
Ethyl chloride e Ethanol

(v) When methyl bromide is treated with sodium in the presence of dry ether, ethane is formed. This
reaction is known as the Wurtz reaction.

§BeYJus

Dry eth
2CH, —Br+2Na ———red  CH,~CH, + 2NaBr
Methy| bromide Ethane

(vi) When methyl chloride is treated with KCN, it undergoes a substitution reaction to give methyl
cyanide.

@eYJusS

CH,—-Cl + KCN - + CH-—-CN + KCI
Nucleophilic 3 3
Methy| Chloride substitution Methylcyanide
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