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[ HALOAREANS AND HALOALKANES ]

HALOARENES & HALOALKENES

The halogen derivatives of aliphatic & aromatic
hydrocarbons are called halo alkenes & haloarenes.
White hydroxy alcohols & phenols resp.

Haloalkanes & haloarenes are obtained by the
replacement of a hydrogen atom of an alkane &
arene resp by a halogen atom (F, Cl, Br, & I)

The general formula are Haloalkane: RX where R is
alkyl group

Haloarene: ArX where Ar is arene X is a halogen
atom (F, Cl, Br, I)

HALOALKANES
The haloakanes are monohalogen derivatives of
alkanes these are also called alkyl halides these
are formed by replacing one hydrogen atom in
alkane by a halogen.

-H
R-H —— _» R-X haloalkane or alkyl halide
+H
-H
Ex CH4 — 3 CH.CI
+H

(Chloromethane or methyl chloride)

The general formula of haloalkane or alkyl halide is
C.H,,., X (or RX)

Where R- alkyl group
X- Halogen atom

Polyhalogen derivatives of alkanes or
polyhaloalkanes
The compounds in which more than one hydrogen
atoms of the' alkane molecule have been replaced
by halogen atoms. The prefixes n, iso, neo are
used for the fall alkyl groups
n CH,CH,CH,CH, or.the n is used for
alkyl group. having continuous chain of C atoms
with branching

iso CH3—(|:H— or CH3(|:HCH2—
CH, CH,
the prefix iso is used for those alkyl group in

which one methyl group is attached to next to
end c-atom

S
neo CH3—(|I—CH2_OF CH3—C|I—CH2—CH2_
CH, CH,

the prefix neo is used for those alkyl group in which
have two methyl group attached to the next to
end C-atom

DIHYDROGEN ALKANES

Alkylidence dihalides or alkylidene halides
when both the halogen atoms are attached gem
dihalides.

To the same C- atom, these are called gem
dihalides.

Ex CH,CHCI,
Ethylidene dichloride
CH,
CH3—C|I—CHzBr
CIII iso propylidene dichloride

IUPAC-2-2-Dichloropropane

two Cl atoms on same C atom

Alkylene dihalide or alkylene halide or vicinal
Dihalides.

When the two-halogen atoms are in adjacent C
atoms, they are called vicinal dihalides.

Cl cl

Ethylene dichloride
IUPAC-1-2-dichloro ethene

T
CH,-C-CH,Br
é iso butylene dibeomide

r IUPAC-1-2-dibeome-2-methyl propane

CLASSIFICATION OF ALKYL HALIDES

Alkyl halides or haloalkanes are classified as primary
(1°) secondary (2°) or tectiry (3°) depending upon
the nature of carbon ato to which the halogen is
attached

(I )Primary haloakanes are those which have
one or more alkyl group on the carbon linked to
the halogen atom.

(II) Secondary haloalkanes are those which
have two alkyl groups on the carbon linked to the
halogen atom.
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(III) Tertiary haloalkanes are those which have
3 alkyl group on the carbon linked to the halogen

atom
i i T

CH3—?:—Br

H H CH
Bromo ethane 2,bromo propane 2-bromo-2metﬁy| propane
(primary or 1°) (secondary or 2°) (tertiary or 39)

CH3—|C—Br CH3—|C—Br

Classification of Derivatives of Hydrocarbons
Aliphatic halogen compound

Aliphatic halogen compound :- the compounds
obtained by aeromatic halogen compound.
Replacing one or mare hydrogen atoms of aliphatic

hydrocarbons by no of halogen atoms

Aliphatic halogen compound (on the basis of
nature of parent of hydrocarbon)

!

Haloalkanes

haloalkenes

!

haloalkynes

Monohaloalkanes  dihaloalkanes

trihaloalkanes

P sec trialkyl halide general
HALOALKANES
Are derived from saturated hydrocarbons (alkanes)
by replacing one or more hydrogen atoms by.
halogen atoms

On the basis of no of halogen atoms present

Monohaloalkanes or alkyl halides; formula C H

CH,CH,Br ethyl bromide

Alkyl halides are further classified as primary,

secondary, tetra halides depending upon weather

the halogen atom is attached to a primary carbon

atom (is carbon atom attached to no other carbon

atom)

CH,CI CH,CH,Br CH,CH,CH,CH_Br
Methyl chloride ethyl bromide' n- butyl bromide

2n+1

Sec or 2°%alkyl halides:- secondary carbon atom
( is a carbon atom attached to the other carbon
atoms)

(CH,),CHCI

Iso propyl chloride

CH,CHBrCH,CH,
sec butyl bromide

Tertiary alkyl halide to tertiary carbon atoms
(is the carbon atom attached to the other carbon
atoms)
(CH,),CCl

.... Butyl chloride

CH,CH,C (CH,),Br
..... pentyl bromide

Dihaloalkanes: - formula C H, X,
In which two halogen atoms may be attached to
same or different carbon atoms

CH,CHCL,CH,CL,

poly haloalkanes

dihalide

Vicinal dihalides in which 2b halogen atoms are
attached to adjacent carbon atoms
CH,CI-CH,CI

Trihaloalkanes: when 3 hydrogen atoms of
alkanes are replaced by no of halogen atoms of
the compounds

CHCI, (chloroform)

CHBr, (bromoform)

CHI, (iodoform)

Polyhalo alkanes : When four or more hydrogen
atom of an alkanes are unplaced by halogen atoms.
Ex. CCl,

C,Cl, hexachloro ethane or artificial camphor

Haloalcanes - These are derivation of alkenes in
which one hydrogen of an alkene is replaced by
one halogen atom.
Ex. Vinyl chloride (CH,=CHCI)

Allyl chloride (CH,=CHCH,CI)

Haloalkynes - of alkynes obtained by replacing
one hydrogen of an alkyne by a halogen atom.
CH= Ccl
Chloroautylene
Aromatic halogen compounds

Aryl halides or hatoarenes aralkyl halides
Aryl halides : - or nuclear halogen in which
the halogen atom is directly attached to the
aromatic ring.
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Aralykyl halides : These are the compounds in
which the hydrogen atom of a side chain (mainly
an alkyl group) is replaced by a halogen atom.

Note : C,H.X CH, CH,X

Mono halo alkane CH,X CHX

Dihaloalkane CH,X
Trihaloalkane

Chemical properties of haloalkanes

The reaction of haloalkanes may be divided into
the following categories

1) Nucleophilie substitution reaction

2) Elimination reaction

3) Reaction with metals

4) Reduction

Nucleophilie substitution reaction

In haloalkanes the carbon is bonded to a halogen
atom which more electronegative than carbon .
The C-X bond is polae in nature . carbon gets
partial positive charge(8)+ and the halogen atopm
gets partial negative charge (8)- . The presence
of partial positive charge on the carbon atom made
it susceptible to attack by electron rich group called
nucleophiles . When a nucleophile stronger.than a
halide ion approaches the positively charged.
Carbon atom of an alkyl halide , the halogen atom
along with its bending electron pair gets displaced
and a new bond with the carbon and the nucleophile
is bformed . These reactions are nucleophile S.R.

C X + :Nu C NU + :X
Nucleophile halide ion

Ex. CH,CH,Br + OH" CH,CH,OH + : Br

The atom or group of atoms which loses-its bond
to carbon _and takes on an additional pair of
electron is called leaving group halide.ions are good
leaving'group.

Note : Better the leaving group , the faster is the
N.S.R. iodidedon is best L.G. therefore iodoalkanes
undergo N.S.R. at faster.rate. Frolide ion is poorest
leaving group.

Reaction of haloalkanes

1) Substitution by hydroxyl group (formation of
alcohols ) :-

Haloalkanes react with boiling ap alkali (KOH) or
Ago?2 to form alcohols

RX + KOH- - ROH + KX

Haloalkane alcohol

Ex. CH,CH,Be + KOH — CH,CH,OH + KBr
ethanol

2). Substitution by alkoxl group (formation of ether)
When ethyl is treated with Na or potassium
alkoxides , ether is formed .

RX + Na*OR - R-O0-R + NaX
Sod.alkoxide ether

CH,CH,Br + Na+OC,H5 — CH,CH,OC,H, + NaBr
Sodium ethoxl ethane
Ethoxide (diethyl ether)

Mechanism : Two type of N.S.R.

The N.S.R. of alkyl halides proceed in the following

two type of mechanisms.

1). Substitution nucleophilic bimolecular S2
2). Substitution nucleophilic unimolecular St

S.N.B. S ?reaction
The reaction between methyl bromide (CH,Br) and
hydroxide ion (OH") to from methanol follow a
second order ...... (i) . Depends upon the
concentration of both reactions (alkyl halide &
hydroxide ion)

CH,Br + OHT  — » CH,OH + Br

Alkyl halide hydroxide methyl

Or
Nucleophile

Rate=k [CH_Br] [OH]

Primary or methyl halides follow this type of
mechanism it can be written as:-

Rate = k [RX] [OH-]

This reaction is called N.S.B.R become 2-molecule
take part in determining the rate of the reaction.
This reaction occurs in one-step through the
formation of transition state. The incoming
nucleophile interacts with alkyl halide causing the
carbon halide bond to break while forming a new
carbon -OH bond. These two processes take place
simultaneously in a single step and no intermediate
is formed. The bond between the nucleophile and
the carbon atom starts forming the bond attack
inverts in much the same way as on umbrella is
trained inside out when caught in a strong wind,
while the leaving group is pushed away. This
process is called as inversion of configuration or
healden inversion, in case of optically active alkyl
halide, the product obtained has an inversion of
configuration (ii) there is change in sign of rotation
from (+) to (-) and versa for example (-)-2-
bromobutane on treatment with aq KOH solution
gives (+)-2-butanol as the product

aq KOH

SN, mechanism g
HO-C + Br-

HO-— C —- Br

H,CH,C
(-)-2-bromobutane
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Thus SN, reaction of optically active alkyl halide
are accompanied by inversion of configuration.

CH3

CH
1%alkyl halide

The transition state is unstable because carbon
atom is bonded to 5 atoms and changes to
products in which bromide ion forming a C-OH bond.
The formation of transition state is rate-
determining step and the rate of reaction depends
upon concentration of both alkyl halide and OH-.
Hence, it is an II™ order reaction or bimolecular
reaction.

Reason; - or sterei effect in SN2 reaction

The reactively of alkyl halide towards S *
mechanism is in the following order:-

Methyl halide >primary halide> secondary halide>
tert halide

Ans the presence of bulky substituents‘on or near
the carbon hinders the attract of nucleophile and
slow the reaction. This interference of the bulky
groups with a reaction is called stearic hindrance
in simple alkyl halide or methyl halides react most
rapidly in S ?reaction because there are only there
small hydrogen atoms (react satearic hindrance)
tert alkyl halides are least reactive because of the
presence of 3 bulky groups on carbon (maximum
staeric hindrance).

The order of reactively is; -
CH,X> 10> 2°> 3%alkyl halide.

Substitution N, unimolecule S 'reactions;-

The reaction between tert-butyl bromide and
hydroxide ion to form tert butyl alcohol. Follows
1st order .... (ii) the rate depends on the
concentration of one reactant only i.e. alkyl halide.

The rate reaction

Rate = k [(CH,),(Br)]

Or rate = k [RX]

Such type of reactions are carried in polar solvents
as water, alcohol, ascertained this is called S.N

unimolecular because only one molecule is involved
in determining the rate of the reaction.

SN! mechanism occurs in 2 steps

Step I the polarized C-halogen bond (C-Br)
undergoes slow develop to form a carbocation and
bromide ion.

Step II the carbocation is very reactive species.
It readily reacts with a nucleophile, OH- to form
the product.

The Ist step is slow and reversible. It involves the
...... of C-Br bond for which energy is obtained
through salvation of:bromide halide ion with the
proton of the .... Solvent. The slowest step is the
rate-determining step. The rate of reaction depends
only on the<.. of tert-butyl bromide (alkyl halide)
it is a Ist order of unimolecular reactions.

Reactively of alkyl halides towards S ' reaction
The order of reactively depends upon the stability
of carbocation in the Ist step. Greater the stability
of the carbocation, greater will the rate of formation
form alkyl halide and hence faster will be the rate
of reaction. 30 carbocation is most stable.

Tert alkyl halide>sec alkyl halide > primary AH >
methyl halide

S . = Aspects of SN'reactions

In case of O. active alkyl halide, the product
obtained is a .... Mixture because the intermediate
carbocation is planar species. The attack of
nucleophile OH- can take place with equal case
from both the faces (front and rear) 50;50 mixture
of 2 ... . which is optically inactive.

Elimination reactions (dehydrogenation) .
When haloalkanes with .. Hydrogen atoms are
boiled with alcoholic solution of KOH. They undergo
elimination of HX (hydrogen halide) and form
alkenes.

These reaction are called .. elimination reaction
because the hydrogen atom present at .. position
of haloalkane (i.e. at the carbon atom next to
that which carries the halogen) is removed.

MECHANISM
The elimination reaction occurs by abstraction of
proton from a carbon atom next to the carbon
bearing halogen atom (called .. hydrogen) and a
halide ion is also lost reselling a new bond.

Reaction with active metals
Active metals like Na, Mg, Cd, Li, combine with
alkyl chlorides, bromides and iodides to give comp.
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[

SOLVED PROBLEMS

]

Q.1

Ans.

Q.2

Ans.

Name the following halides according to
IUPAC system and classify them as alkyl,
alkyl, benzyl (primary, secondary,
tertiary), vinyl or aryl halides.

(i) (CH,), CHCH(CI)CH,

(ii) CH,CH,CH(CH,)CH(C,H,)CI

(iii) CH,CH,C(CH,),CH,I

(iv) (CH,),CCH,CH(Br)C.H,

(v) CH,CH(CH,)CH(Br)CH,

(vi) CH,C(C,H,), CH,Br

(vii) CH,C(CI)(C,H,)CH,CH,

(viii) CH,CH=C(CI)CH,CH(CH,),

(ix) CH,CH=CHC(Br)(CH,),

(x) P-CIC,H,CH,CH(CH,),

(xi) m-CICH,C_H,CH,C(CH,),

(xii) o-Br-C_,H,CH(CH,)CH,CH,

(i) 2-Chloro-3-methylbutane, 2° alkyl halide,
(ii) 3-Chloro-4-methylhexane, 2° alkyl halide
(iii) 1-Iodo-2,2-dimethylbutane, 1° alkyl halide
(iv) 1-Bromo-3,3-dimethyl-1-phynylbutane, 2°
benzylic halide

(v) 2-Bromo-2-ethyl-2-methylbutane, 2° alkyl
halide

(vi) 1-Bromo-2-ethyl-2-methylbutane, 1° alkyl
halide

(vii) 3-Chloro-5-methylpentane, 3° alkyl halide
(viii) 3-Chloro-5-methyhex-2-ene, vinylic halide
(ix) 4-Bromo-4-methylpent-2-ene, allylic
halide

(x)" 1-Chloro-4-(2-methylpropyl) benzene, aryl
halide

(xi) 1-Chloromethyl-3-(2, 2-dimethylpropy)
benzene, 1° benzylic halide

(xii) 1-Bromo-2-(1-methylpropyl) benzene, aryl
halide.

Hydrocarbon C_.H, ,6 does not react with
chlorine but gives a single monochloro
compound, C.H,CI in bright sunlight.
Identify the hydrocarbon.

(i) The hydrocarbon with M.F. C.H , can be
either a cycloalkane or an alkene.

(ii) Since the hydrocarbon does ot react with
Cl

must be a cycloalkane.

, in the dark, in cannot be an alkene but
(iii) As the cycloalkane reacts with CI, in the
presence of bright sunlight, to give a single
monochloro compound, C.H,CI, therefore all the
ten hydrogen atoms of the cycloalkane must
be equivalent. Therefore, the cycloalkane is

cyclopentane.

AN N
) 2 —>
No reactlonm Sunlight

Q.3

Ans.

Cyclopentane (C,H,,)

~

Monochloro-
cyclopentane(C;H,Cl)

Write the equations for the preparation of
1-bromobutane from (i) I-butanol (ii) 1-
chlorobutane (iii) but-1-ene.

from (P&Bry )

(i)  3CH,CH,CH,CH,OH+PBr,
1-Butanol

3CH,CH,CH,CH,Br + H,PO,

1-Bromobutane

from (P&Br;)
(Finkeltein reaction)

(i) CH,CH,CH,CH,Cl+NaBr
1-Chlorobutane

CH,CH,CH,CH,Br+NaCl

1-Bromobutane

peroxide
Anti-Mark, addn.

(iii) CH,CH,CH = CH,+HBr
But-I-ene CH,CH,CH,CH,Br

1-Bromobutane
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Q.4

Ans.

Q.5

Ans.

What are ambident nucleophiles ? Explain
with an example.

The nucleophiles which can attack through two
different sites are called ambident nucleophiles.
For example, cyanide ion is a resonance hybrid
of the following two structures :

~:C=Ni<—> :C=N:"
It can attack through carbon to form cyanides

and through N to form isocyanides or
carbylamines.

How will you bring the following
conversions ?

(i) Ethanol to but-1-yne (ii) Ethane to
bromoethane (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.

CH,CH,OH+SOCI, __eyidne , CH.CH, — Cl+ HCI+SO;

Ethanol

Chloroethane
HC=C-Na*

Lig.NH3. 196K

HC =CH + NaNH,

Acetylene Sod. acetylide

CH, —CH, —-Cl+NaC =CH——>

CH,CH,. - C'= CH + NaCl
But-1-yne
(”) CH3 - CH3 + Br2 hv,520-670K
Ethane
CH,CH, — C=CH + NaCl
Bromoethane

(iii) CH, — CH = CH, __+HBr,ROOR

Peroxide effect
Propene CH, — CH, — CH,Br
1-Bromopropane

AgNO,.CoH50H/H,0
—AgBr

CH,CH,CH,NO,

1-Nitropropane

Q.6

Ans.

Arrange the compounds of each set in order
of reactivity towards S 2 displacement :

(i) 2-Bromo-2-metthylbutane,
1-Bromopentane, 2-Bromopentane.

(ii) 1-Bromo-3-methylbutane, 2-bromo-2
methylbutane, 2-Bromo-3-methylbutane.

(iii) 1-Bromobutane, 1-Bromo-2, 2-
dimethylpropane, 1-Bromo-

2-methylbutane, 1-Bromo-
3-methylbutane.

(i) The reactivity in S 2 reactions depends upon
steric hindrance; more the steric hindrance,
slower the reaction.

CH,

|
0) c}-|3_(|;_c|-|2c|-|3 CH,CH,CH,CH,CH,—Br

1-Bromopentane (1%*)

Br

2-Bromo-2-methylbutane(3*)

CH3—(|ZH—CH2CH2CH3
Br

2-Bromopentane (2*)

Due to steric reasons, the order of reactivity
in S 2 reactions follows the ordre : 1° > 2° >
3°, therefore, order of reactivity of the given
alkyl bromides is as follows :

CH,
2l 3 4

CH '
’ CH,—C—CH,CH,

. 3 2 1
(i) CH,—CH—CH,CH.Br

1-Bromo-3-methylbutane

Br

2-Bromo-2-methylbutane (3°)

CH,
1 2 3| 4

CH3—CIIH—CH—CH3
Br

2-Bromo-3-methylbutane (2°)
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Q.7

Ans.

Due to steric reasons, the order of reactivity
of alkyl halides in S 2 reactions follows the
order. 1°>2°>3°, therefore, the order of
reactivity of the given alkyl bromides is as
follows :

1-Bromo-3-mythylbutane > 2-Bromo-3-
methylbutane > 2-Bromo-2-methylbutane.

CH,

(i) CH,CH,CH,CH,Br

1-Bromobutane
(1°with no branching)

I
CH,—C—CH,Br

|

CH,

1-Bromo-2, 2-dimethylpropane
(1° with one B-methyl group)

CH3 (in3

I 3 2 1
CH,CH,—CH—CH,Br CH,—CH—CH,—CH,—Br

1-Bromo-2-methylbutane 1-Bromo-3-methylbutane
(1° with one p-methyl group) (1° with one methyl group at y-position)

As in case of 1° alkyl halides steric hindrance
increases in the order : n-alkyl halides; alkyl
halide with a substituent at any position other
than the B-position, one substituent at the
B-position, two substituents at the B-position,
therefore the reactivity decreases in the same
order. Hence, the reactivity of the given alkyl
bromides decreases in the order :
1-Bromobutane > 1-Bromo-3-methylbutane >
1-Bromo-2-methylbutane > 1-Bromo-2,
2-dimethylpropane.

Out of C.H_.CH,Cl and C.H_.CHCIC_H, which
is more easily hydrolysed by aqueous KOH.
C,H.CH,Cl dis a 1° aralkyl halide while
CH.CH(CICH, is a 2° aralkyl halide. In S 1
reactions.

CeHem CH—CyHy 225 C,H,—CH—C,H,+CI™
|

Carbocation stabilized by

C| delocalisation over two
C,H; rings
1-Chloro-1, 1-diphenylmethane
+
Ionization
CH.CH.CI C.H.—CH,+Cl

1o carbocation stabilized
by delocalisation over
one C,H, ring

Benzyl chloride

Q.8

reactivity depends upon the stability of
carbocations, Since the carbocation

CGHSEHCSHS(where the +ve charge is

delocalised over two C.H, rings) derived from
C,H, — CHCIC,H, is more stable than the

carbocation, cH,CH,(where +ve charge is

delocalised over one CH. ring) derived
C,H.,CH,CI, therefore, C,H.CHCICH, gets
hydrolysed more easily than C.H.CH,CI under
S,1 conditains.

Although, under S, 2 conditions, the reactivity
depends on steric hindrance, therefore, under
S;2 conditions, C,H.CH,Cl get hydrolysed more
easily than C,H,CHCIC H..

Why is chloroethane insoluble in water ?

Ans. Chloroethane is unable to form hydrogen bonds

Q.9

Ans.

Q.10

Ans.

with water. Hence, it is insoluble in water.
Give one chemical test to distinguish
between C,H_Br and C,H_Br.

Hydrolysis of C,H.Br with refluxing aqueous KOH
followed by acidification with dil. HNO, and
subsequent treatment with AgNO, gives light
yellow ppt. of AgBr whereas C,H.Br does not
give this test.

Account for the following :

Haloalkanes undergo nucleophilic
substitutions whereas haloarenes undergo
electrophilic substitutions.

Haloalkanes are more polar than haloarenes.
As a result the carbon atom carrying the
halogen in haloalkanes is more electron-deficient
than that in haloarenes. Consequently,
haloalkanes undergo nucleophilic substitutions
more readily than haloarenes.

On the other hand, haloarenes contain a
benzene ring. Since the typical reactions of
benzene are electrophilic substitutions,
therefore, haloarenes undergo electrophilic
substitutions while haloalkanes which do not
contain a benzene ring do not undergo
electrophilic substitutions.
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Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

Q.8

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

(ii) 1-Chloro-4-ethylcyclohexane

(iii) 4-tert. Butyl-3-iodoheptane

(iv) 1,4-Dibromobut-2-ene

(v) 1-Bromo-4-sec. butyl-2-methylbenzene.

Why is sulphuric acid not used during the
reaction of alcohols with KI ?

Write structures of different dihalogen
derivatives of propane.

Among the isomeric alkanes of moleculate
formula C.,H,,, identify the one that on

(i) Asingle monochloride

(ii) Threeisomeric monochlorides

(iii) Four isomeric monochlorides.

Draw that structure of major monohalo product
in each of the following reactions :

Arrange each set of compounds in the order of

increasing bolling points.

(i) Bromomethane, Bromoform,
Chloromethane, Dibromomethane.

(ii) 1-Chloropropane, Isopropyl chloride,
1-chlorobutane.

Which alkyl halide from the following pairs would
you expect to react more rapidly by an S, 2
mechanism ? Explain your answer.

(i) CH,CH,CH,CH,Br or CH,CH,CHCH,

Br
T
(i) CH3CHZ(|:HCH3 or H,C - ? - Br
Br CH,

(iii) CH3(i‘,H2CHCH2 or CH3CH2(|ZHCH2
CH, CH,

Identify A, B, C, D, E, Rand Rt in the following

QBr+ Mg dry ether A H,O sB

D,0

R - Br + Mg dry ether\c

CH3(|ZHCH3
D

CH; CH,

CH3~¢—’—CH3 Na/ether _p1_ Mg D H.0

Q.9

Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

CH; CH,

Give the IUPAC names of the following
compounds :

(i) CH,CH(CI)CH(Br)CH, (ii) CHF,CBrCIF
(iii) CICH,C= CCH,Br (iv) (Ccly),cal
(v) CH,C(p-CICH,),CH(Br)CH,

(vi) (CH,),CCH =C(CHCH,I-p

Write the structures of the following organic
halogen compounds :

(i). 2-Chloro-3 methylpentane

(ii) p-Bromochlorobenzene

(iii) 1-Chloro-4-ethylcycolohexane

(iv) 2-(2-Chloropheny)-1-iodooctane

(v) Perfluobenzene

(vi) 4-tert-Butyl-3-iodoheptane

(vii) 1-Bromo-4-sec-butyl-2-methylbenzene
(viii)1,4-Dibromobut-2-ene.

Which of the following has the highest dipole
moment
() CH.CI,
(i) Ccl,

(if) CHCI,

Although chloring is an electron with drawing
agorup, yet it is ortho -, para - directing in
electrophilic aromiatic substitution reaction.
Why ?

Arrange the following halides in orde of
increasing S, reactivity ?
CH_CI, CH,Br, CH,CH,CI, (CH,),CHCI.

Explain why thionly chloride method is preferred
for preparing alkyl chlorides from alcohols ?

RCI is hydrolysed to ROH slowly but the reaction
is rapid if a catalytic amount of KI is added to
the reaction mixture.

Haloalkanes react with KCN to form alkyl
cyanides as main product while AgCN forms
isocyanides as the chief product. Explain.

Why is sulphuric acid not used during the
reaction of alcohols with KI ?
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EXERCISE-II [

BOARD PROBLEMS

L_J..

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

Q.8

Q.9

What are enantiomers ? Draw the structures
of the possible enantiomers of 3-methylpent-
1-ene.

(a) State the IUPAC name of the following
compound.

H,C\ H
!
H Br

H
(b) Complete the following chemical equation

CH,CH,CH = CH, + HBr —ferede

Complete the following reaction equations :
(i) CGHSNZCI + KI ——.

- H

(i) H/C_C\H + Br, _CCL ...

What happens when bromine reacts with
CH,—C=CH ? How would you justify this reaction

Give the IUPAC name of the following compound
CH3—(]? = (|2—CH20H
CH; Br

Which one in the following pairs undergeos S, 1
substitution reaction.faster and why ?

w /I\ /\/\]
(i) /W or /\/\/CI

Complete the following reaction equations :

CH;
(i) @ + Hl——

(i) CH,CH,CH'=CH, + HBr —

Explain giving a reason for each of the following
situation :

(i) In aqueous medium, HCI is stronger acid
than HF.

(ii) White phosphorus is more reactive than
red phosphorous.

Complete the following reaction equations :

Q.10

Q:ll

Q.12

Q.13

Q.14

CH,
() C( + HI —
+ HBr —

/ N\

H H
(iii) CH,CH,CH = CH, + HBr -

How would you account for the following :
(i) The following order of increase in strength
of acids¢ PH, < H,S < HCI
(i) The oxidizing power of oxo-acids of chlorine
follows the order. :

HCIO, < HCIO, < HCIO, < HCIO

Rearrange the compound of each of the

following. sets in' order of reactivity towards

S,2 displacement :

(). 2-Bromo-2-methylbutane,
1-Bromopentane, 2-Bromopentane

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

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

Answer the following :

(i) Haloalkanes easily dissolve in organic
solvent, why ?

(ii) What is known as a racemic mixture ? Give
an example.

(iii) Of the two bromoderivatives, C.H.CH(CH,)Br
and C,H.CH(C,H,)Br, which one is more reactive
in S 1 substitution reaction and why ?

Write the IUPAC name of the following
Compound :

o /CH

H” \W<Br

Give reasons for the following :

(i) Ethyliodide undergoes S,? reaction faster
than ethyl bromide.

(ii) (£) 2-Butanol is optically inactive.

(iii) C-X bond length in halobenzene is smaller
than C - X bond length in CH, -X.
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