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1. Choose the most correct option.
Question i.

The correct order of increasing reactivity of C-X bond towards nucleophile in the
following compounds is

@ (CH,).C-X (CH,)CH-X

M (11) (111) (IV)

a.l<ll<ll<IV

b.ll<I<ll<IV
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c.lil<IV<Ili<I

dIV<Ili<I<lIl
Answer:
@Iiv<Ili<l<l

Question ii.

CH,-CH=CH,

pero v.]de

The major product of the above reaction is,
a. I-CH,-CH=CH, b. CH,-CH,-CH,I
C. CHj-'CIH-EH3 d. CHa'(,:H'(FHz

| I OH
Answer:
(c)
Question iii.

Which of the following is likely to undergo racemization during alkaline
hydrolysis?

an en- derlvatlves/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-chemistry-chapter-10-halogen-derivatives/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-chemistry-chapter-10-halogen-derivatives/

€IndCareer

CH,CI
CH,-CH-CH, @’ :
Cl

(D (IT)
< g
CH3-(|3H
(I CH,CI
(IV)
a. Only I b. Only II
c. [T and IV d. Only IV
Answer:
(@) Only |
Question iv.

The best method for preparation of alkyl fluorides is
a. Finkelstein reaction

b. Swartz reaction

c. Free radical fluorination

d. Sandmeyer’s reaction

Answer:

b. Swartz reaction

Question v.

Identify the chiral molecule from the following.

a. 1-Bromobutane
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b. 1,1- Dibromobutane
c. 2,3- Dibromobutane
d. 2-Bromobutane
Answer:

(d) 2-Bromobutane
Question vi.

An alkyl chloride on Wurtz reaction gives 2,2,5,5-tetramethylhexane. The same
alkyl chloride on reduction with zinc-copper couple in alchol give hydrocarbon
with molecular formula C;H,,. What is the structure of alkyl chloride

GH,
a. CHJ.-(lf-CH:CI b. CH3-C|'.-CH3CH3

CHJ~ Cl
¢. CH-CH -CH-C1 d. CH,-CH-CH-CHCI

: - - |

CH3 CH3CH3

Answer:
(@)
Question vii.

Butanenitrile may be prepared by heating
a. propanol with KCN

b. butanol with KCN

c. n-butyl chloride with KCN

d. n-propyl chloride with KCN

e*ll IV\adl ©CI
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Answer:
(d) n-propyl chloride with KCN
Question viii.

Choose the compound from the following that will react fastest by Sy1
mechanism.

a. 1-iodobutane

b. 1-iodopropane

c. 2-iodo-2 methylbutane

d. 2-iodo-3-methylbutane
Answer:

(c) 2-iodo-2 methylbutane

Question ix.

OCIJrMQ%FA_H;LB

The product ‘B’ in the above reaction sequence is,

a. QMQ b. O—MQ-CI

(d)
Question x.

Which of the following is used as source of dichlorocarbene

e‘ll IVN\dil TCI
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a. tetrachloromethane
b. chloroform

c. iodoform

d. DDT

Answer:

(b) chloroform

2. Do as directed.
Question i.

Write IUPAC name of the following compounds

a. CH -CH=C-CH Br
1-1{ CH

b. CH 3-(I3H-(I3H-CH2-CH3
Cl CH,

Cl Cl

CH
C.H Cl

Answer:
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Compound | Ans. IUPAC names

(1) CH;,—CH=C —CH—-Br 4-Bromo-3, 4 dimethyl but-2-ene
I
CH, CH,
(2) CH; —CH-CH-CH, —CH, 2-Chloro-3-methyl pentane .
I | I =
Cl  CH, i
(3) ?l ‘ |-Chloro-4-ethyl cyclohexane
‘--._T_a o
CZHS
(4) (ijl 1,4-Dichloro-2-methyl benzene
.;7“

Question ii.

Write structure and IUPAC name of the major product in each of the following
reaction.

C. \'IC.I‘IJ—lIFI‘I—!C,]Z—l:(:]_—[2 + HBr _peroxide

CH,
OH
d Q’ +50Cl, ——
a. CH,-CH-CH,Cl + Nal Acstone , CH,
CH
’ = +‘CH1 ?Tk I

b. CH,-CH_Br + SbF, —»

Answer:

an en- derlvatlves/
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Structure and IUPAC name

Acetone

(1) CH, —CH —CH,CI + Nal CH, — CH —CH, I + NaCl
| |
CH, CH,
I-lodo-2-methyl propane
1 2

1,1-difluoro-2-bromoethane

(3) CH,— fE‘H —CH=CH, + HBr %% , cH. _CH-CH, — CH, — Br

|

1-Bromo-3-methyl butane

OH Cl

@) O +50Cl, O/ +50,%+HCI
chlorocyclohexane
CH; CH, CH,
Cl
(5) +2Cl, ﬂ;fek + + 2HCI
o-chlorotoluene cl
p-chlorotoluene

Question iii.

Identify chiral molecule/s from the following.
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a. CH,-CH-CH,-CH,
OH
b. CH,-CH,-CH-CH-CH,
Br

¢. CH,-CH,-CH,-CH,Br
d. CH,-CH-CH,-CH,

|

CH

3

Answer:
Chiral molecule

H

|

I
OH

Question iv.

Which one compound from the following pairs would undergo S,2 faster from
the?

a.{_>-cHcl and { H-cl

b.CH,CH,CH,I and CH,CH,CH,CI

Answer:

(1) Sincey

-
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is a primary halide it undergoes S\2 reaction faster than

<:>—Cl

(2) Since iodine is a better leaving group than chloride, 1-iodo propane (CH;CH,CH,l)
undergoes S\2 reaction faster than I-chloropropane (CH;CH,CH,CI).

Question v.

Complete the following reactions giving major product.

{].CHB-CH=CH2 peLn:E:riH?' A dcKOH_ B

b.CHg-(le=CH2 Redvie A AGOMO L B

OH

CHB

|
C. CHJ-(E'CH{CI Nafdey ethee ), A

CH3

Cl

d. @ —is A
Answer:
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O
CH, — CH, = CH, — =, CH, — CH, — CH, — Br —~~>"', CH, — CH = CH, + KBr + H,0

Peroxide
(A) (B)
|-Bromopropane Propene
{major product)

A=CH3_CH2_CH2_BI

CH, — CH, = CH, Lm—nr:m—m{2 CH, — Br 2K | cH, — CH=CH, + KBr + H,0

Peroxide
(A) (B)
|-Bromopropane Propene
{(major product)
A=CH3 _CHZ _CH2_Br
Answer:
CH,
I
Na/dry ethe
(3) CH,—C—CH, - Cl — 25 A

|
CH,

Answer:
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CH, | CH, CH,
| | F
CH, — C —CH, — C1 ~9 #M¢C € —CH, ~CH, —C —CH,

I | |
CH, CH, CH,
(A)

2,2,5,5 — tetramethylhexane

CH, CH,

| E
A=CH3_C"“CH2 _CHE_C_CHE,

I |
CH, CH,

Cl
@ @ e A

Answer:

Cl ' MgCl
Mg = ‘
dI’}’ ether S

Phenyl magnesium chloride

(A)
o~ MeCl
A= |
=
Pheny] magnesium chloride
Question vi.

Name the reagent used to bring about the following conversions.
a. Bromoethane to ethoxyethane
b. 1-Chloropropane to 1 nitropropane

c. Ethyl bromide to ethyl isocyanide
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d. Chlorobenzene to biphenyl

Answer:

Reactant Ans. Reagent Product

| A
(1) Bromoethane ethoxy ethane

_—
Sodium alkoxide

Silver nitrite

(2) 1-Chloropropane 1-nitropropane

alcohol
' Alcohol " .
(3) Ethyl bromide L | Ethyl isocyanide
| AgCN
N: .
(4) Chlorobenzene s S SN Bipheny!
| dry ether -
Mg

dry ether

(5) Ethyl iodide Ethyl magnesium iodide

(6) Ethyl chloride S . RN Ethyl iodide

acetoneg

F\
(7) Toluene + Br, _——dt_f_"ﬁ ortho and para bromo toluene
ATK

Question vii.

Arrange the following in the increase order of boiling points

a. 1-Bromopropane

b. 2- Bromopropane

c. 1- Bromobutane

d. 1-Bromo-2-methylpropane

Answer:

[-Bromo-2-methylpropane, 2-Bromopropane, 1-Bromopropane, 1-Bromo butane
Question viii.

Match the pairs.

halogen-derivatives/
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Column 1 Column I1
a. 1(31—[}{:‘_1—[.(‘_[—[3 1. vinyl halide
X

b. CH=CH-CH,X ii. alkyl halide

¢. CH,=CH-X iii. allyl halide
iv. benzyl halide
v. aryl halide

Answer:

(1) CHy —CH — CH;—-(b) alkyl halide

|
X

(2) CH, =CH —CH,X~—(c) allyl halide

(3) CH, =CH — X —(a) vinyl halide

3. Give reasons

Question i.

Haloarenes are less reactive than haloalkanes.

Answer:

Haloarenes (Aryl halides) are less reactive than (alkyl halides) haloalkanes due to the
following reasons :

(1) Resonance effect : In haloarenes, the electron pairs on halogen atom are in
conjugation with 7r-electrons of the benzene ring. The delocalization of these electrons
C-Cl bond acquires partial double bond character.

halogen-derivatives/
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QCI; | :Cl: _ :Cl: _ﬁ:C]:) :Cl:
-2~ -0-0

(- (1) (1) (IV) (¥}

Due to partial double bond character of C-Cl bond in aryl halides, the bond cleavage in
haloarene is difficult and are less reactive. On the other hand, in alkyl halides, carbon is
attached to chlorine by a single bond and it can be easily broken.

(2) Aryl halides are stabilized by resonance but alkyl halides are not. Hence, the energy
of activation for the displacement of halogen from aryl halides is much greater than that
of alkyl halides.

(3) Different hybridization state of carbon atom in C-X bond :

(i) In alkyl halides, the carbon of C-X bond is sp*-hybridized with less 5-character and
greater bond length of 178 pm, which requires less energy to break the C-X bond.

(i) In aryl halides, the carbon of C-X bond is sp*-hybridized with more 5-character and
shorter bond length which requires more energy to break C-X bond. Therefore, aryl
halides are less reactive than alkyl halides.

(iii) Polarity of the C-X bond : In aryl halide C-X bond is less polar than in alkyl halides.
Because sp3-hybrid carbon of C-X bond has less tendency to release electrons to the
halogen than a sp3-hybrid carbon in alkyl halides. Thus halogen atom in aryl halides
cannot be easily displaced by nucleophile.

(2) Aryl halides are extremely less reactive towards nucleophilic substitution reactions.
Answer:

Aryl halides are extremely less reactive towards nucleophilic substitution reaction due to
the following reasons : (1) Resonance effect : In haloarenes, the electron pairs on
halogen atom are in conjugation with 7r-electrons of the benzene ring. The
delocalization of these electrons C-Cl bond acquires partial double bond character.

h Jiwww.in reer. i i r-10-
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W +
:ClI: Cl Cl :Cl: :Cl:
- | "—:IHC - ! [ E I
> N N

(I (1T} (11T} (IV) (V)

Due to partial double bond character of C-Cl bond in aryl halides, the bond cleavage in
haloarene is difficult and are less reactive towards nucleophilic substitution.

(2) Sp? hybrid state of C : Different hybridization state of carbon atom in C-X bond : In
aryl halides, the carbon of C-X bond is sp?-hybridized with more 5-character and shorter
bond length of 169 pm which requires more energy to break C-X bond. It is difficult to
break a shorter bond than a longer bond, in alkyl chloride (bond length 178 pm)
therefore, aryl halides are less reactive towards nucleophilic substitution reaction.

(3) Instability of phenyl cation : In aryl halides, the phenyl cation formed due to self
ionisation will not be stabilized by resonance which rules out possibility of Sy1
mechanism. Also backside attack of nucleophile is blocked by the aromatic ring which
rules out Sy2 mechanism. Thus cations are not formed and hence aryl halides do not
undergo nucleophilic substitution reaction easily.

(4) As any halides are electron rich molecules due to the presence of re-bond, they
repel electron rich nucleophilic, attack. Hence, aryl halides are less reactive towards
nucleophilic substitution reactions. However, the presence of electron withdrawing
groups at o/p position activates the halogen of aryl halides towards substitution.

Cl OH
()NaOH433K  ~
() H0t
NO, NO,

(3) Aryl halides undergo electrophilic substitution reactions slowly.

Answer:
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Aryl halides undergo electrophilic substitution reactions slowly and it can be explained
as follows :

(1) Inductive effect : The strongly electronegative halogen atom withdraws the electrons
from carbon, atom of the ring, hence aryl halides show reactivity towards electrophilic
attack.

(2) Resonance effect : The resonating structures of aryl halides show increase in
electron density at ortho and para position, hence it is o, p directing.

. ® ] @
QCI : Cl ?l (El
&)

- HC -+

(s

M (I (IIT) (IV)

A

The inductive effect and resonance effect compete with each other. The inductive effect
is stronger than resonance effect. The reactivity of aryl halides is controlled by stronger
inductive effect and o, p orientation is controlled by weaker resonating effect.

@
Cl Cl

I g |
Y

H'Y

Chloronium ions

The attack of electrophile (Y) on haloarenes at ortho and para positions are more stable
due to formation of chloronium ion. The chloronium ion formed is comparatively more
stable than other hybrid structures of carbonium ion.

(4) Reactions involving Grignard reagent must be carried out under anhydrous
condition.

Answer:

@II 1A Wwil Wl
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(1) Grignard reagent (R Mg X) is an organometallic compound. The carbon-magnesium
bond is highly polar and magnesium halogen bond is in ionic in nature. Grignard
reagent is highly reactive.

(2) The reactions of Grignard reagent are carried out in dry conditions because traces of
moisture may spoil the reaction and Grignard reagent reacts with water to produce
alkane. Hence, reactions involving Grignard reagent must be carried out under
anhydrous condition.

(5) Alkyl halides are generally not prepared by free radical halogenation of alkane.
Answer:

(1) Free radical halogenation of alkane gives a mixture of all different possible
Monohaloalkanes as well as polyhalogen alkanes.

(2) In this method, by changing the quantity of halogen the desired product can be
made to predominate over the other

products. Hence, alkyl halides are generally not prepared by free radical halogenation of
alkane.

Question ii.
Alkyl halides though polar are immiscible with water.
Answer:

(1) In alkyl halide, the halogen atom is more electronegative than carbon atom, the C —
X bond is polar.

(2) Though alkyl halide is polar, it is insoluble in water because alkyl halide is not able to
form hydrogen bonds with water. Attraction between alkyl halide molecule is stronger
than attraction between alkyl halide and water.

(2) C-F bond in CH;F is the strongest bond and C-l bond in CH;l is the weakest
bond. Explain.

Answer:

h Jiwww.in reer. i i r-10-
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(1) Methyl fluoride (CHsF) is highly polar molecule and has the shortest C-F bond length
(139 pm) and the strongest C-F bond due to greater overlap of orbitals of the same
principal quantum number i.e., overlap of 2sp® orbital of carbon with 2pz orbital of
fluorine.

(2) Methyl iodide (CHjsl) is much less polar and has the longest (C-1) bond length (214
pm) and the weakest C-I bond due to poor overlap of 2sp® orbital carbon with 5pz orbital
of iodine i.e., 2sp® orbital of carbon cannot penetrate into larger p-orbitals.

(3) The boiling point of alkyl iodide is higher than that of alkyl fluoride.
Answer:

For a given alkyl group, the boiling point increases with increasing atomic mass of the
halogen, because magnitude of van der Waals force increases with increase in size and
mass of halogen. Therefore, boiling point of alkyl iodide is higher than that of alkyl
fluoride.

(4) The boiling point of isopropyl bromide is lower than that of it-propyl bromide.
Answer:

For isomeric alkyl halides (isopropyl bromide and n-propyl bromide), the boiling point
decreases as the branching increases, surface area decreases on branching and van
der Waals forces decrease, therefore, the boiling point of isopropyl bromide is lower
than that of n-propyl bromide.

(5) p-Dichlorobenzene

has mp. higher than those of o-and rn-isomers.

Answer:

h Jiwww.in reer. i i r-10-
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p-Dichlorobenzene has higher melting point than those of o-and m-isomers. This is
because of its symmetrical structure which can easily fits in crystal lattice. As a result
intermolecular forces of attraction are stronger and therefore greater energy is required
to overcome its lattice energy.

Question iii.

Reactions involving Grignard reagent must be carried out under anhydrous
conditions.

Question iv.
Alkyl halides are generally not prepared by free radical halogenation of alkanes.
Answer:

(1) Direct fluorination of alkanes is highly exothermic, explosive and invariably leads to
polyfluorination and decomposition of the alkanes. It is difficult to control the reaction.

(2) Direct iodination of alkanes is highly reversible and difficult to carry out.

(3) In direct chlorination and bromination, the reaction is not selective. It can lead to
different isomeric monohalogenated alkanes (alkyl halides) as well as polyhalogenated
alkanes.

Hence, halogenation of alkanes is not a good method of preparation of alkyl halides.
4. Distinguish between — Sy1 and Sy2 mechanism of substitution reaction ?

Answer:

h Jiwww.in reer. i i r-10-
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i Factor

S\l

8.2

(1) Number of steps

Two steps  MaharashtraBoardSolutions.Guru

One step

i (2) Molecularity/Order

Unimolecular/ 1st order

Bimolecular/2nd order

(3) Reaction rate

Depends upon concentration of one reacting

species

Depends upon concentration of two
reacting species

(4) Attack of a nucleo-
phile

substrate with equal probability

Back side attack and front side attack on a

Only back side attack on a substrate

(5) Transition state

Two steps, two transition states

One step, one transition state

(6) Type of substrate

Mainly tertiary (3°) substrate

Mainly primary (1°) substrate

(7) Stereochemistry

50% inversion and 50% retention of configur-
ation

100% inversion of configuration

(8) Enantiomer

Forms racemic mixture

Forms opposite enantiomer

(9) Solvent

Polar solvent favourable

Nonpolar solvent favourable

(10) Energy of activation

Two values of energies of activation

One value of energy activation

(11) Intermediate

Carbocation intermediates

No intermediate

(12) Nucleophile

Weak nucleophile favourable

Strong nucleophile favourable

(13) Order of reactivity
in alkyl halides

Tertiary > Secondary > Primary

| Primary > Secondary > Tertiary

5. Explain — Optical isomerism in 2-chlorobutane.

Answer:

(1) 2-Chlorobutane contains an asymmetric.

Cl
|

CH,-CH-CH,-CH,
: #

carbon atom (the starred carbon atom) which is attached to four different groups, i.e.,
ethyl (-CH, — CHj;), methyl (CH,), chloro (Cl) and hydrogen (H) groups.

halogen-derivatives/
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OR
| |+
H- (|3 =Cl Cl-C-H
|

C,Hs C,H;
; d-isomer Mirror l-isomer
' {+) 2-Chlorobutane (~) 2-Chlorobutane
\_ ) /

Fig. Enantiomers of 2-Chlorobutane .
{with structural and Fischer’s projection formula)

(2) Two different arrangements of these groups around the carbon atom are possible as
shown in the figure. Hence, it exists as a pair of enanti—omers. The two enantiomers are
mirror images of each other and are not superimposable.

(3) One of the enantiomers will rotate the plane of plane-polarized light to the left hand
side and is called the laevorotatory isomer (/-isomer). The other enantiomer will rotate
the plane of plane-polarized light to the right hand side and is called the dextrorotatory
isomer (d-isomer).

(4) Equimolar mixture of the d- and the 1-isomers is optically inactive and is called the
racemic mixture or the racemate (dI-mixture). The optical inactivity of the racemic
mixture is due to external compensation.

6. Convert the following.
Question i.
Propene to propan-1-ol

Answer:

@‘II IV dl GG
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CH, — CH = CH, + HBr 2", cH, — CH, - CH,

Propene n-propyl bromide
CH, — CH, — CH, — Br + aq. KOH —~ CH, — CH, — CH, — OH + KBr
Propan-1-ol

Question ii.
Benzyl alcohol to benzyl cyanide

Answer:

_CH,0H _CH,Br
@ NaBr/ H,S0, @ + H,0
_CH,Br e _CH,CN
+ KCN '
Ny >

Benzyl cyanide

Question iii.

Ethanol to propane nitrile

Answer:

. CH; —CH, —OH + HBr—— CH; —CH, — Br + H,0

Ethanol (48%) Ethyl bromide

CH, — CH, — Br + KCN —, CH, — CH, — CN + KBt
Propane nitrile

Question iv.

an en- derlvatlves/
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But-1-ene to n-butyl iodide
Answer:

6CH, — CH, — CH = CH, + B,H, —— 2 (CH, — CH, —CH, — CH,); B
3

But-1-ene Tributyl borane
OH~
(CH; — CH, — CH, — CH,); B + 3H,0, 1= 3CH; — CH, — CH, — CH, — OH + B(OH);
2
’ Butan-1-ol

3CH; —CH, —CH, —CH, — OH + PI, % 3CH, — CH, — CH, — CH,I + H4PO,
n-butyl iodide

Question v.

2-Chloropropane to propan-1-ol

Answer:

A
CH, — CH —CH, + alc. KOH — CH, — CH=CH, + KCIl + H,0O

| Propene
Cl e

6CH, — CH = CH, + B,H, —— 2(CH, — CH, — CH,), B

Propene tripropyl borane
(CH, — CH, — CH,), B + 3H,0, %’ 3CH, — CH, — CH, — OH + B(OH),
F
Propan-1-ol
Question vi.

tert-Butyl bromide to isobutyl bromide

Answer:

halogen-derivatives/
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CH, CH,
E A |
CH, — C — Br + alc. KOH —— CH, — C = CH, + KBr + H,0

| 2-Methyl prop-1-ene
CH, y1 prop-

tert. butyl bromide
CH, CH,

| ~ |
CH, — C = CH, + HBr —*%* | CH, - C - CH,Br

1sobutyl bromide

Question vii.

Aniline to chlorobenzene

Answer:
+
NH, N, CI”
NaNO, / HCI Cu,Cl,
A
Amniline Benzene diazonium Chlorobenzene
chloride

Question viii.

Propene to 1-nitropropane
Answer:

Peroxid
. CH, —CH= CH2+HBr—$}CH3—CH2 CH, — Br

Propene 1-bromopropane

CH, — CH, — CH, — Br + AgNO,

A
<> CH; — CH, — CH, —NO, + AgBr,

I-nitropropane

an en- derlvatlves/
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7. Answer the following
Question i.

HCI is added to a hydrocarbon ‘A’ (C,H;) to give a compound ‘B’ which on
hydrolysis with aqueous alkali forms tertiary alcohol ‘C’ (C,H100). Identify ‘A’, ‘B’
and ‘C’.

Answer:
CH, CH,4

| |
CH, — C=CH, + HCl — CH; —C—CH,

Cl
(A) (B)
2-methyl propene tert.butyl chloride
CH3 CH3

| A |
CH3 - C - CH3 + aq.KDH — HEC - C - CH3

| l

Cl OH
(B) tert. butyl alcohol
(C)
CH, CH, CH,

I I |
A=CH,—~C=CH, B=CH,~C—-CH; C=CH,—C-OH

| |
cl CH,

Question ii.

Complete the following reaction sequences by writing the structural formulae of
the organic compounds ‘A’, ‘B’ and ‘C’.

@‘II IVN\dil TCI


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-chemistry-chapter-10-halogen-derivatives/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-chemistry-chapter-10-halogen-derivatives/

€IndCareer

a. 2-Bromobutane #5505 A—m—»-BmpC

» B

NH, excess

b. Isopropyl alcohol :Br = A

3

Answer:

an en- derlvatlves
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(1) CH,—CH—CH,—CH, = X% , cH, — CH=CH - CH, + CH, — CH, — CH = CH, + 2KBr + 2H,0
_Bl B0% 2009
r But-2-ene But-1-ene

2-Bromobutane
(A)

CH, — CH = CH — CH, + Br, ——— CH, — CH —CH —CH,

I I
Br Br

2,3-Dibromobutane
(B)

CH, — CH — CH —CH, + 2NaNH, —— CH, — CH — CH —CH, + 2NaBr
| : |
Br  Br NH, NH,

2,3-diaminobutane
(C)
A=CH, -CH=CH - CH,

B=CH3~—(€H—C|H—CH3 C=CH, — CH —CH —CH,
| |
Br Br NH, NH,
A NH,
(2) CH,—CH-CH, ———— CH, — CH—CH, CH, — CH —CH,
| PBr, | eXCess |
OH Br NH,
(A) (B)
isopropyl bromide isopropyl amine

A =CH; — CH —CH isopropyl bromide
-Bll."
B = CH; — CH — CH; isopropyl amine
NH,
Question iii.

Observe the following and answer the questions given below.

an en- derlvatlves/
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.. @
CH2CH-X: ¢—> CH,-CH=X

a. Name the type of halogen derivative

b. Comment on the bond length of C-X bond in it

c. Can react by Sy1 mechanism? Justify your answer.
Answer:

a. Vinyl halide

b. C — X bond length shorter in vinyl halide than alkyl halide. Vinyl halide has partial
double bond character due to resonance.

In vinyl halide, carbon is sp hybridised. The bond is shorter and stronger and the
molecule is more stable.

c. Yes, It reacts by Sy1 mechanism. Sy1 mechanism involves formation of carbocation
intermediate. The vinylic carbocation intermediate formed is resonance stabilized,
hence Sy1 mechanism is favoured.

Activity :

1. Collect detailed information about Freons and their uses.

2. Collect information about DDT as a persistent pesticide.

Reference books

i. Organic chemistry by Morrison, Boyd, Bhattacharjee, 7™ edition, Pearson
ii. Organic chemistry by Finar, Vol 1, 6" edition, Pearson

Use your brain power..... (Textbook page 212)

@II 1A Wwil Wl


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-chemistry-chapter-10-halogen-derivatives/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-chemistry-chapter-10-halogen-derivatives/

€IndCareer

Question 1.

Write IUPAC names of the following:

(i) CH,—CH—-CH, (ii) CH, — CH — CH,I (iii) CH, — CH=CH — CH,(Cl1
| I
Br CH,
Br
S Br
(ivy CH,—C=C-CH, —Br (v) (vi)
.
Br
Answer:

an en- derlvatlves
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(iy CH, — CH — CH; 2-Bromopropane ot
|
Br
(1) CH; — CH — CH,I I-Iodo-2-methyl propane
I
CH,
(iii) CH; —CH=CH — CH, — Cl  1-Chloro-but-2-ene
(iv) CH;—C=C-CH, —Br 1-Bromo-but-2-yne
Py Br
(v) “ |ff Bromobenzene
Br
|
(vi) |/ | 1. 4-Dibromobenzene (p-dibromobenzene)
I
R
T
Br

Question 10.1 : (Textbook page 213)

How will you obtain 1.bromo.1-methylcyclohexane from alkene? Write possible
structures of alkene and the reaction involved.

CH CH, Br

+HBr_.,©

Answer:

an en- derlvatlves/
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CH3 Br CH; Br

CH3 (2) CH,
e
Dm0 O

Use your brain power ..... (Textbook page 213)

Question 1.
Rewrite the following reaction by filling the blanks:

{l} CHJ — CH = CHE 'I‘HB]‘ s T

{major) (minor)

(2) (CH,),C = CHCH, + HBr 222, . +.....
{major) (minor)
(3) CH, — CH = CH, + HBr 2%, .+ ...

(major) (minor)

Answer:

halo en- derlvatlves/
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(1) CH, — CH = CH, + HBr —» CH, — CH —CH, + CH, — CH, — CH, — Br
I

Propene Br n-propyl bromide

{minor)
isopropyl bromide

{major)

(ij ?H 3 (_l.‘H3
id
(2) CHy —C =CH — CH, + HBr =, CH, — CH — CH —CH, + CH, —C —CH, — CH,
2-methy! but-2-ene ' I;r Blr
2-bromo-3-methyl butane 2-bromo-2-methyl butane
{major) {minor)
id
(3) CH, —CH = CH, + HBr -~—~— CH, — CH, — CH, — Br + CH; —CH— CH,
Propene n-propyl bromide isopropyl bromide
(major) {minor)

Question 10.2 : (Textbook page 216)

Arrange the following compounds in order of increasing boiling points :
bromoform, chloromethane, dibromomethane, bromomethane.

Answer:

The comparative boiling points of halogen derivatives are mainly related with van der
Waals forces of attraction which depend upon the molecular size. In the present case all
the compounds contain only one carbon. Thus the molecular size depends upon the
size of halogen and number of halogen atoms present.

Thus increasing order of boiling point is, CH;Cl < CH;Br < CH,Br, < CHBr;
Try this ..... (Textbook page 2016)

Question 1.

(1) Make a three-dimensional model of 2-chlorobutane.

(2) Make another model which is a mirror image of the first model.

(3) Try to superimpose the two models on each other.

@II 1 Wwdlil GG1h
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(4) Do they superimpose on each other exactly ?
(5) Comment on whether the two models are identical or not.
Answer:

(1) (2) and (3)

CH, CH,

| |

&= *;

C C
“““1,1.131?1 mrﬂ'r{r oy
H" AN yd T
Cl Cl

C,H; Mirror plane C,H;
CH; CH,

Cl Cl
C,;H; C,H;

Fig : Nonsuperimposable mirror images

Cr  *C
.-..nI-I""f'.l:ﬁ'mI .\/'( {'Tff-re Mitiyy,,,
H / \ H

(4) Two models are non-superimposable mir ror images of each other called
enantiomers.

(5) Two enantiomers are identical. Theyhave the same physical properties (such as
melting points, boiling points, densities refractive index). They also have identical
chemical properties. The magnitude of their optical rotation is equal but the sign of
optical rotation is opposite.

Try this ..... (Textbook page 219)
Question 1.

1. Draw structares of enantiomers of lactic acid

@*II IV\adl ©CI
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(CH3 — CH —COOH )
OH

using Fischer projection formulae.

2. Draw structures of enantiomers of 2-bromobutane using wedge formula.

Answer:
(1)

Fischer projection formula : CH, — CH —COOH

|
OH

COOH

below the plane
H— OH

CH,
Lactic arid

above the plane

(2) Wedge formula : 2-brornobutane

CH,
- Bond going
Bonds in the
plane of paper C " ;‘:;LDW the paper
Wtifire,,
H Br

Bond projecting (’_‘:2]-[5
above the paper

2-Bromobutane

Can you tell? (Textbook page 220)

Question 1.

halogen-derivatives/
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Alkyl halides, when treated with alcoholic solution of silver nitrite, give
nitroalkanes whereas with sodium nitrite they give alkyl nitrites. Explain.

Answer:

Nitrite ion is an ambident nucleophile, which can attack through ‘O’ or ‘N’.

@.. '
:C=N=0 _
T e +J,O _
X—-_R+:0=N=0O0—R-N nitroalkane
: .o e "»,0

Both nitrogen and oxygen are capable of donating electron pair. C — N bond, being
stronger than N — O bond, attack occurs through C atom from alkyl halide forming
nitroalkane.

However, sodium nitrite (NaNO,) is an ionic compound and oxygen is free to donate pair
of electrons. Hence, attack occurs through oxygen resulting in the formation of alkyl
nitrite.

I =TT
X-R+:0-N=0-—R-0-N=0
N N alkyl nitrite
Use your brain power! (Textbook page 222)

Question 1.

Draw the Fischer projection formulae of two products obtained when compound
(A) reacts with OHe by Sy1 mechanis.

C,H;
I
H,C — C —Br (A)

|
n-C;H,

Answer:

@II 1A Wwil Wl
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C,H, C,H, C,H.
| | |
CH,—C—Br+ OH® — H,C—C—OH+ HO-C—CH,

| - | |
n—C,H, n—C,H, n—C,H,

1 I

{Racemic mixture)

Question 2.

Draw the Fischer projection formula of the product formed when compound (B)
reacts with OHO by Sy2 mechanism.

CH,
I
H-C-Cl (B)
C,H,
Answer:
CH3 CH?‘

| I
H-C—-Cl+0H® —— HO-C—-H+Cl-

| E

Question 10.4 : (Textbook page 223)

Allylic and benzylic halides show high reactivity towards the Sy1 mechanism than
other primary alkyl halides. Explain.

Answer:

In allylic and benzylic halide, the carbocation formed undergoes stabilization through the
resonance. Hence, allylic and benzylic halides show high reactivity towards the Sy1
reaction. The resonating structures are

@‘II IV dl GG
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® ®
H,C =’§1 CH, & HC-C=CH,
H H

Resonance stabilization of allylic carbocation

(Mt @
|

Resonance stabilization of benzylic carbocation
Question 10.5 : (Textbook page 224)

Which of the following two compounds would react faster by SN2 mechanism and
Why?

CH,—CH,—CH,—CH,Cl CH,—CH-CH,—CH,

I
Cl

1-Chlorobutane 2-Chlorobutane

Answer :

In Sy2 mechanism, a pentacoordinate T.S. is involved. The order of reactivity of alkyl
halides towards Sy2 mechanism is.

Primary > Secondary > Tertiary, (due to increasing crowding in T.S. from primary to
tertiary halides.

1- Chlorobutane being primary halide will react faster by Sy2 mechanism, than the
secondary halide 2- chlorobutane.)

Can you tell? (Textbook page 227)

Question 1.

halogen derlvatlves/
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Conversion of chlorobenzene to phenol by aqueous sodium hydroxide requires
high temperature of about 623K and high pressure. Explain.

Cl OH
(i) 623K, OH®300atm 7
(ii) Hy0® N
Chlorobenzene Phenol

Answer:

Due to the partial double bond character in chlorobenzene, the bond cleavage in
chlorobenzene is difficult and is less reactive. Hence, during the conversion of
chlorobenzene to phenol by a question NaOH requires high temperature & high
pressure.

halogen-derivatives/

elllu&—dl =1 —] |


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-chemistry-chapter-10-halogen-derivatives/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-chemistry-chapter-10-halogen-derivatives/

@II 1 WGl GG

Maharashtra Board Solutions
Class 12 Chemistry

e Chapter 1- Solid State

e Chapter 2- Solutions

e Chapter 3- Ionic Equilibria

e Chapter 4- Chemical Thermodynamics

e Chapter 5- Electrochemistry

e Chapter 6- Chemical Kinetics

e Chapter 7- Elements of Groups 16, 17 and 18

e Chapter 8- Transition and Inner Transition Elements
e Chapter 9- Coordination Compounds

e Chapter 10- Halogen Derivatives

e Chapter 11- Alcohols, Phenols and Ethers

e Chapter 12- Aldehydes, Ketones and Carboxylic Acids
e Chapter 13- Amines

e Chapter 14- Biomolecules

e Chapter 15- Introduction to Polymer Chemist

e Chapter 16- Green Chemistry and Nanochemist
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About About Maharashtra State Board
(MSBSHSE)

The Maharashtra State Board of Secondary and Higher Secondary
Education or MSBSHSE (Marathi: #gRISE I ATEI (A 10T 3Td
ATET A RANET0T ASSD), is an autonomous and statutory body
established in 1965. The board was amended in the year 1977 under
the provisions of the Maharashtra Act No. 41 of 1965.

The Maharashtra State Board of Secondary & Higher Secondary
Education (MSBSHSE), Pune is an independent body of the
Maharashtra Government. There are more than 1.4 million students
that appear in the examination every year. The Maha State Board
conducts the board examination twice a year. This board conducts the
examination for SSC and HSC.

The Maharashtra government established the Maharashtra State
Bureau of Textbook Production and Curriculum Research, also
commonly referred to as Ebalbharati, in 1967 to take up the
responsibility of providing quality textbooks to students from all
classes studying under the Maharashtra State Board. MSBHSE
prepares and updates the curriculum to provide holistic development
for students. It is designed to tackle the difficulty in understanding the
concepts with simple language with simple illustrations. Every year
around 10 lakh students are enrolled in schools that are affiliated with
the Maharashtra State Board.
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FAQs
Where do I get the Maharashtra State Board Books PDF For free download?

You can download the Maharashtra State Board Books from the eBalbharti

official website, i.e. cart.ebalbharati.in or from this article.
Add image

How to Download Maharashtra State Board Books?

Students can get the Maharashtra Books for primary, secondary, and senior
secondary classes from here. You can view or download the Maharashtra
State Board Books from this page or from the official website for free of
cost. Students can follow the detailed steps below to visit the official website
and download the e-books for all subjects or a specific subject in different
mediums.

Step 1: Visit the official website ebalbharati.in

Step 2: On the top of the screen, select "Download PDF textbooks"

Step 3: From the "Classes" section, select your class.

Step 4: From "Medium", select the medium suitable to you.

Step 5: All Maharashtra board books for class 11th will now be displayed on
the right side.

Step 6: Click on the "Download" option to download the PDF book.

Who developed the Maharashtra State board books?

As of now, the MSCERT and Balbharti are responsible for the syllabus and
textbooks of Classes 1 to 8, while Classes 9 and 10 are under the
Maharashtra State Board of Secondary and Higher Secondary Education
(MSBSHSE).

How many state boards are there in Maharashtra?

The Maharashtra State Board of Secondary & Higher Secondary Education,
conducts the HSC and SSC Examinations in the state of Maharashtra
through its nine Divisional Boards located at Pune, Mumbai, Aurangabad,
Nasik, Kolhapur, Amravati, Latur, Nagpur and Ratnagiri.
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About IndCareer

IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com
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