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!-I‘aoalkanesna

ALKYL HALlDES (HALOALKANES) ‘ The reactivity of the alkanes follows the fbllowing order :

On the basis of no. of halogen atoms alkyl halides are classified as Tertiary alkane> Secondary alkane > Primary alkane

(i) Monohalides :  They are formed by the replacement of one  (°) From alkenes (Hydrohalogenation) :
H-atom by halogen atom. According to Markovnikoff's rule

' ORGANIC CHEMISTRY

HALOALKANES AND HALOARENES
by Dr. M.K. JAIN (Hob- cHemISTRY)

Gen. formula: C H,, X wheren=1,2,3...... I|{ II{ {|{ II{

Type formula: R-X : R-C=C-H+H-X ——> R-C-C—-H

Ex. CH,Cl, Methyl chlorlde (Chloromethane) Alkene ||
CH;CH,Br, Ethyl bromide (Bromoethane) X H

Menohaloalkane
From alkynes we obtain only dihaloalkane.

(c) From alcohols :
(i) By action of dry H-X (Grove's process)

(i) Dihalides : Qbtained by replacement of two H-atoms by equal
no. of halogen atoms. '

Gen. formula CnHzr.-Xi

Type formula RX, _
Ex. CH,X, Methylene dihalide R-OH + H-X —2oms2iCly_, p_ X +H,0
: A
CHyX ‘ Alcohol
| Ethylene dihalide or Vicinal dihalide The reactivity order of HX in the above reaction is :
CH;X HI>HBr>HCl>HF
CH o The reactivity order of alcohols in the above reaction is :
3 3°>2°>1°> MeOH
([JHX2 Ethylidene dihalide or geminal dihalide (ii) By action of PCI, :
(iii) Trihalides :  Obtained by replacement of three H-atoms by RAOH Cl _ :
" equal no. of halogen atoms:  R{oH + P <"Cl —> 3R=Cl + H,PO,
Gen, Formula : C2H2n~lx3 ; Type formulg ; RX3 r4on NCi Chloro alkane  phesphorous acid
Ex. CHX, Trihalomethane or haloform - . : '
(iv) Tetrahalides : Replacement of four H-atoms by equal no. of _ Alechal
halogen atoms. When all the H-atoms from an alkane are (iii) By action of PCI, :

replaced by halogen atoms, then the compounds are called
perhalo compounds.

cl |
. ’ 0 + Pp<—Cl — R -~ Cl+HCl+POCI
Gen. Formula — CHH2H—2 X4 . Cl Chiloio alkine 3

MONOHALIDES OR MONOHALOALKANES  Alcohal
Depending on the attachment of the halogen atom to £°, 2° or 3 (iv) Action of Thionyl chlorlde (Darzen's Process) :
carbon atom, monohalides are classified as : It is the best method for preparation of alkyl halide.

(a) Primary or 1° alkyl halide : ~ 'Where halogen atom is attached
to primary C-atom

Pyridine

Ex. R—CH,-X : 5= O-———-%RC1+SOZT+HC1T
(b) Secondary or 2’ alky! halide : Where halogen atom is attached

1o secondary C-atom ‘ Alcohol Thiony] Chlaride

R~ (d) From silver salt of carboxylic acids :

Ex Sl (Borodine-Hunsdiecker reation) :
(c) Tertiary halide or 3° alkyl halide : : (i) A good method for obtaining alkyl halide; but from this

reaction we obtain only bromo derivatives because reaction

Where halogen atom is attached to 3° C-atom X ; p
: & . is based upon free radical mechanism.

Preparation of Monohalides

o ‘ ' CCly ) 1
(a) From alkanes (Halogenation) : . R‘ﬁ O-Ag+Br—Br : R—Br+C02T+AgBr_~|a
R-H+X-X —Ulight o p_ % + HoX

O
(11) In the above reaction, the reactivity of alkyl group is

Alkane Monoha]oal.l’(anc 1°>99>30

1 M.K. JAIN CLASSES PVT. LTD. (NEET/ IT-JEE/ KVPY) 9414301104 | www.mkjainclasses.com



CHEMISTRY

(c) By halogen exchange

(i) With Nal (Finkelstein Reaction)

R-Cl+Nal —2%9% . R_§ + NaCl

lodoalkane
(i) With AgF (Swarts Reaction) :
CHCl+AgF—— CyHgF + AgCl

Floroethane

In these reactions, only halogen exchange takes place.

(0 By reaction of alkene with sulphuryl chloride (Allylic
chlorination) :

 light &

organic peroxide

CH; - CH = CH,+S0,Cl,
I’rlopene
Cl-CH, —CH = CH, + HCi+ 580,
3-chloroprop-1-ene
(Allylckloride)
Physical Properties
() Polarity order is RF > RC1>RBr>RI
(i) M.P & B.P. or molecular weight.
For same alkyl group, the.order of B.P. is
RI>RBr> RCl>RF
For isomeric alkyl halides, order of boiling point is
Primary > Secondary > Tertiary

Chemical Properties

(A) Nucleophilic substitution reactions :
Main reaction of alkyl halides is nucleophilic substitution
reaction. These are of two types— '

(1) S,1 Reaction (Substitution Nucleophilic Unimolecular)
The reactivity otalkylhalldes in S5y 1 reaction lS 3*>2°>1°

CH, . - CH;
CH=C - X + K - OH —H=0d “> CH;- (I: OH+KX
CH, CH,
tertiary Butylhalide . tertiary Butylalcohol
Mechanism L
|CH3 (!:H3
. =
(i) CHy-C-x —Ssed CH3—(|2€B +X
1
CH, - CH
Ter. I;'uty] carbocation
?“3 | : CH,
(ii) CHy~ (‘3@+OH —AEUEP.; Gy é OH
CH;s CH3

Rate of reaction oo [(CH,),C-X]
(2) S\2 Reactions (Substitution Nucleophilic Bimolecular)
‘The reactivity of alky! halides in 8,2 reactions is :
l [s] - 20 = 30 B
The order of reactivity among various 1°-alkyl halides is
CH3X > G H X > n—CiH.X, etc.
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HALOALKANES AND HALOARENES

Bulkier the alkyl group, more is the steric hindrance in the
formation of transition state and less is the reactivity of alkyl
halide. _
Remember that in case alkyl halide is optically active, SN2
reactions lead to Walden inversion
Thus in short, 3° alkyl halides react by S,;!, 1° by S, and 2°
by either or both of these mechanisin depending upon the
nature of the alkyl halide and the reagent.
For a given alkyl group, the order of reactivity is
R-I » R—Br » R—Cl > R—F
Increasing bond energy ; Decreasing halogen ‘reactivity.

The nucleophilic substitution reactions of alkyl halides are
as follows :.
(i) Hydrolysis :

(a) With aqueous KOH :

R-X+K-OH — R-OH+K-X

Alcohot
(b) Using moist Ag,0
2R-X+Ag,0+H,0 — 2R-OH + 2AgX
Alcohol o

(a) Reaction with NaOR
R—X+NaOR —— R-QO-~R+NaX
Ether
The above reaction is called “Williamson's ether synthesis”,
(b) Using dry Ag,0 -
2R~ X+Ag20 — R-0-R+2ApX
Ether
(|||) Reaction with Na,S
R—X Na ‘
+ >S —*R—5—R
R—X Na
(iv) Reaction with KSH :

R-X+K-SH —— R-S5H + KX
Alkane thiol
(v) Reaction with KCN :
R-X+KCN — R-C=N + KX
Alkane nitrile

Alkane nitrile is an important compound which gives following
products.

+ 2NaX
dialky! sulphide

LiAlH, / Reduction |

(i) R-C=N > R—CH,—NH,
Alkyl amine
(i) R-C=N —2°— R-C-NI,
. partial hydrolysis ”
Alkane amide
+
(iif) R-C=N —129 R-C-O-H + NH,

Cm_'nplete hydrolysis “

Carhoxyllc acid
(vi) Reaction with AgCN :
R-X+AgCN —— R-N2C + AgX
Alkz.mc'isocynide
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CHEMISTRY
(vii) Reaction with KNO, :

R-X+ K- 0~N=0 — R-O-N=0 + KX
atkyl nitrite
(viii) Reaction with AgNO, :

, 0
ReX +Ag-O-N=Q ——> R-NZ
. ~ 0

niteo alkane

+ AgX

(ix) Reaction with Na,SO, :

R-X+Na,850; — RSO;Na + NaX
' " alkyl sodium sulphenate
(x) Reaction with silver acetate (Esterification) :

REx+agdo- C ~CHy— CHy - G- -O-R+AgX

O 0

aster
(xi) Reaction with benzene (Friedel-Craft reaction) :

H R

180°C
o - Atkyl benzene
(B) Elimination reactions
(i) With alcoholic KOH :
R~CH,;-CH;~X+KOH (alc.) ——>
R-CH=CH,+KX+H,0
The elemination takes place in accordance with the Saytzeff’s
rule.

(ii) Action of heat :

R—CH,CHy- X —255> R—CH=CH, +HX

Alkene
The decomposition follows the following order :
lodide > Bromide > chloride (when alkyi group is same)
and Tertiary > Secondary > Primary :
(when same halogen is present)
(c) Reduction Haloalkanes on reduction produces alkanes
frequently.
R-X+2H —— R-H+HX
Alkane
(D) Reaction with metals :
(i) With Na : (Wurtz reaction)

R-X+2Na+X_R —dvether o b R+2NaX

Alkane

silver acetate

(ii) With Mg : (Grignard reaction)

dry ether

R-X+Mg ——— R-Mg-X
Gn«nard Teagent

(iii) With Zn dust : (Frankland reaction)

R+ X+2Zn +X+R — R-R + ZnX,

alkane
(iv) With Li : ,
R—Cl+2Li =92 o RpLi + Lici

allkyl lithium
[ Note:

Isopropyl lithium is more reactive than Grignard reagent.
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(i) From alkynes (By hydrohalogenation) :

HALOALKANES AND HALOARENES

(v) With Na - lead alloy :

4CHy~CH,+4Na Pb ——

l
Cl

(CH; —CH,),Pb+4NaCl+3Pb
TEL '

(tetra ethyt lead)

Tetra ethy! lead is used as an antiknocking agent with gasoline.
Uses :

(a) As alkylation agent (Wurtz reaction)

(b) As synthetic reagent

(¢) Lower members used as anaesthetic agent, refrigerant or
solvent.

DIHALIDES OR DIHALOALKANES

Gen. formulaC,H, X,
Two H-atoms of a!kanes replaced by two halogen atoms form
dihalides,
Dihalides are classified as :
(a) Gem dihalides or Alkylidene halides
These are the hatides in which two identical halogen atoms
are attached to the same carbon atom.
Ex. CH;CHX,, Ethylidene dihalide (1, 1-dihaloethane)

Ci,
“cnx,

CH3/

Isopropylidene dihalide (2, 2-dihalopropane)
(b) Vicinal dihalides or Alkylene halides
in these halides, two identical halogen atoms are attatched
on adjacent carbon atoms.

H
: g S

Ex. CH, —1CH2 H-C-CH-CH, -
' N I
XX . HX X

Ethylene dihalide Prapyienc dihatide
{¢) @, @dihalides : Halogen aloms are attached with terminal
C-atoms. They are separated by 3 or more C-atoms. They are
also known as polymethylene halides.

Cl Cl

| |
Ex. CH, ~CH, ~CH, -CH,
(1.4-Dichlorobutsne)
Tetramethylene ‘di'chlor'ide
Preparation of Dihalides

(a) Gem dihalides )
Addition of halogen
acid to alkynes. The addition follows Markoevnikov's rule.

X

|
R-C=C-H+HX — > R-C=C-H—P* g
. [} |
X H X
' Alkylidine halide

Alkyne

Ex

CH=CH +HBr — > CH,=CHBr — " CH; CHBr,

Vinyl bromide 1, 1-Dibromo gthane
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CHEMISTRY

(ii) From carbonyl compounds :

" By action of phosphorous pentachloride on aldehyde’s and

ketones.

H/
Aldehyde
R
™~
s
H/ \CI

+ {terminal gem dihalide)
(b) Vicinal dihalides

(i) From alkene (By halogenatlon)Addltlonofhalogens to

alkene.
R—-CH=CH,; +Cl, —— R-CH -CH,
Alkene l 1
: Ccl Cl

Allylene chloride

+ POClI3
' © (i)

(ii) From vicinal glycol :

HALOALKANES AND HALOARENES

By the action of phosphorous

pentahalide on glycol.
R-CH-OH +2PCly — R~CH-Cl + 2HCI+2POCL
| i
CH,—-0OH CH, -Cl
Alkylene glycol Alkylene chloride

©

a-m dihalides :

CH, = CH-CH,Br + HBr——>Br—CH,
Allyl bromide

~CH, - CH,Br
1,2-Dibromopropane

Physical Properties

0]

Dihalides of lower alkanes are colourless with sweet smelling
liquids but higher homologues are solids.

Melting point and boiling points are directly proportmnal to
molecular mass but boiling point of vicinal dihalides are more
than gem dihalides. Also, reactivity of vicinal dihalides is
more than gemdihalides, but they are less reactive than
monchalides.

" Chemical Properties

The important chemical properties of dihalides are given below in
comparative form. :

S.No. Property

Alkylidene halides (Gem dihalide)

Alkylene halides (Vicinal dihalide)

1 | Hydrolysis
(with ag. KOH)

Form aldehydes or lfetones :

Form glycols :

H THZOH

THZCI .
" +KOH —>»

| ~OH -H,0 |
CHCHCI + 2KOH ‘*—T‘»*CH3C<OH —5 C,C=0 | CHyC " CH,0H
: Ethylene ' :
Unstable ~ Acetaldehyde Chlﬂrige Ethylene glycol
CH, CH
a0 N /OH 1,0, CHin
/C\ +2KOH —> / g /C=0
cHy cHy TOH CH3 :
Unstable Acetone
2 | Reaction with | Form alkynes : Form alkynes :
alcoholic KOH ‘ KOH
(Dehydrehalog- CH3CHCly ey > CH=CH +2KCl CH,Cl XOH, CH
enation) Acetylene {(alcy ”l +2KC
D ‘ CH,Cl CH
Agcetylene
3 | Reaction with | Form alkenes : F H Form alkenes: . -
Zn dust in .7 CH,OH \C =¢ . +ZnCl
methanol CH3CHCY, + Zn . 2 CH, Cl CH,O0H ” 7
Ethene +Zn =——> | +7nCl,
CH,Cl CH,
‘ Ethylene
4 Reaction with )
ale. KCN : ~CN +B .
followed by | CH;CHCl, + 2KCN —>CH;CH rox0 T FOEE e Y e,
- . - \ — N L
hydrolysis and CN | > | >
heating the CH,Cl CH,CN
product .
OO heaty 1 enpco0m | CH,COOH CH,CO
.CH;CH 0 i 2 heat 727N
COOH o Propienic arid g _ Tmo D
. Oonecartoxy.lic acl
“malonic acid Succinic acid Succinic anhydride

{Dicarboxylic acid)
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CHEMISTRY

TRIHALIDES OR TRIHALOALKANES
Gen formulaC H,, ;X4

Three H-atoms of alkane replaced by three halogen atoms form
trihalides. Trihalogen derwat.lves of methane are also known as
haloforms.

Preparation of CHCI,

(i) Haloform reaction :Inthis reaction, when suitable aldehyde,
ketone is treated with halogen, X,(Cl,, Br, or1;) and an alkali
[NaOH, KOH, Ca(OH}), etc.], a halo form is produced.

e.g: Cl + 2NaOH — NaCl+ NaOCl + H,0
CH;, —CIZH— R +NaOCl—3CH; — C—R + H,0 + NaX
OH -

CH; —C—R +3NaOCl—— CCl; - C—R+3NaOH |

O 0
Il o
NaO[H +CChL}- C-R —— [CHCL;|+R - C—ONa
Chloroform

(ii) Preparation of pure chloroform : Alkaline solution of
" chloralhydrate on distillation gives pure chloreform as follows

Cl OH
t J NaOH

Cl-C- (t: H Femmases” CHCl; +HCOONa+H,0
Cl CH

. Chloralhydrate

(iii) From carbon tetrachloride (Pyrene)
By reduction, i.e,

CCI4+2[H] Fe/ HCI reduction CHC13+HC1
If reducing agent is Fe + H, O, then complete reduction occurs
and product becomes atkane.
(iv) From methane :

CH,+Cl, " , CH,Cl v, CH2(212 —2 CHC,

Cly
Chemical Propertles

(i) Oxidation : y, the presence of light, CHCl, forms poisonous
gas phosgene with atmospheric oxygen or with air.

CHCly +1/20, _light , Cl'—%—CHHCl
0

Chlaroform Phosgene

Precautions : :
{ It is stored in closed dark coloured bottles (to cutoff light)
completely filled to the neck and well stoppered to exclude air.
(i) For removal of phosgene we can use 1% ethano! solution
which converts poisonous phosgene into non—poisonous
© salt diethyl carbonate.
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HALOALKANES AND HALOARENES

o=c< + !
L.C!-...H}_'O—Czﬂs
Phosgene Ethyl aicuhol
— 0= C< +2 HC!
O—CH;
Diethyl carbonate (Non—poisonous substance)
- Reaction :
+2H 3
CH,Cl, + HCl
Zn/HCl (Ale) 2
' +4H
_CHCI3 Z/HCl ( CH,CI + 2HCI
L CH, + 3HCI
Znm,0 . CHa73HC

3. Reaction with Alcoholic KOH :

e K — OH OH

K E——OH ——>H—C—O0H + 3KC|

ol K E-OH OH

- (unstable)
-0

/ KOH /

—>H—c ———>H,0 +H-C
—H,0

NOH ) 4

Formic acid Potassium formate

4. Reaction \;vith Alcoholic KOH :

Cl

|
Cl—C—H + H—0-NO,

| ............

Nitric acid
Cl o
J : cl
A P
———3> Cl—C—NO,
"Hzo
Cl
- Trichloronitromethane
_ " (Chloropicrin) (Tear gas)
5. Reaction with Acetone : '
cl : ' cal,

l - I

Cl—Ch—H¥ +. CH,— ﬁ&‘— CH,—/—> CH,— ? —CH,

cl o™  OH
Acetone " Chioretone
Chloretone is used as a hypnotic agent
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6. Reaction with silver powder (Dehalogenation) :

CHCl, +6Ag +CL,CH _hightemp._, CH =CH+6AgCl
. : ‘Acetylene
7. Reaction with Primary amine :

R NH, + CHCly + KOH(alc.}--~—>R-N =
Alkane amine Alkyl isocyanide or carbylamine
The reaction is called as “carbylamine Reaction’ or
“fsocyanide—test’. It is not shown by 2° and 3° amines.

8. Reaction with Phenol : .
The reaction is called as “Reimer-Tiemann reaction’.

OH

' ‘ e OH
© CHOL + KOH(sq) X1, @
CHCI,
‘ ' OH
— HZO +
CHO

Salicylaldehyde
or
(o-Hydroxybenzaldehyde)

C+KCI+H,0

2KROH

OH
2y
CH(OH),

T-2KCI

unstahle

9. Reaction with 2-Butene :

|
;— CH
—CH '
|+ H—CC|3——-> CH;— CH—CC]J,
CH;—CH '
© 2-butene {Markownikotf's addition)
— OH
aaon, CH G, CH,— CH,
SN O CH—C4=OH — > |
- CHy—CH—C=0
~ {unstable) OH .
OH
2-methylbutanoiwc acid
Uses _
(a) As an anaesthetic agent. However, it has been replaced by

less toxic and safer anassthetic agents.

CHCl, acts as a solvent for fat, waxes, rubber etc.

In preparation of chloretone (drug, a‘-hypnotic agent} and
nitrochloreform (an insecticide, tear gas) _

CHCl, is used as a preservative for anatomical specimen.

- ()
()

(d)
(e)
IODOFORM (TRIIODOMETYHANE) CHI,

CHI; was earlier used as an antiseptic for dressing wounds. Its
antiseptic properties are due to the liberation of iodine when
todoform comes. in contact-with skin but not due to 10doform
itself.

TETRA HALIDES OR TETRAHALOALKANES
Gen formula > C H,y 5X,

Obtained by the replacement of 4-H atoms of an alkane by equal -

0. of halogen atoimns,
Ex. CCl, [Carbp_n Tetrachloride (pyrene)]
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As lab. reagentto identity 1° amine and other-analytical tests.

HALOALKANES AND HALOARENES

Preparations
(i) From methane (CH,) :

CH, + Cly —m> CH,Cl = CH,Cl, —<2 , cHal,

w0y CccCl,
(ii) From carbon disulphide (CS,) :
A(500°C)

—
Fe dust, I

- 28,Cl,+C8,———> CCl, +684
(iii) From CHCI, Chlorination of chloroform,

CS,+3Cl-Cl ccly, + $,Cl

ultravioletlight

CHCl, +Cl-Cl CCl, +HCl
(iv) From propane :
CH+9cL, ~2050 ol + C,Cl + SHC
Pressure

Propane

PHYSICAL PROPERTIES

() Itis colourless liquid with specific smell.

(ii) It is insoluble in water and soluble in organic solvent,

(iii) It is the only grganic solvent which is non—combustible. So,
it is used as fire-extinguisher called as ‘Pyrene’.

CHEMICAL PROPERTIES

Pyrene

(i) Oxidation :
CCl, +H,0(g) 2, COCl, +2HCl
Phosgene ‘
(||) HydronS|s
CCly +4KOH (aq. ) — C(OH),. T) COZ
' " (unstabie)
F2KOH | K,CO,+H,
(iii) Reduction : Itisreduced by moist iron filling into chloroform,
CCl,+2H __Feth0 . CHCL +HCI

(iv) Itreacts with phenol and forms salicylic acid.

OH , OH
@’ + 01, e KOH -
COOH

Phenol Salicylic acid
The reaction is called as “Riemer-Tiemann Carboxylation’.

(v) Reaction with benzene :

Cl Cl
©+CCI+© AlC @@
-2HCI
Benzene Benzene dichlorodiphenylmethane
Uses :
{a) As a fire extinguisher (Pyrene)
(b} As a Lab reagent.

{c) As a solvent for fats, oils, resins. in dry cleaning
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OTHER USEFUL HALOGEN DERIVATIVES
"(A) Freons or CFC"s (Chlorofluoro Carbons) :

(i) Preparation of freons :

The chlorefluoro derivatives of methane and ethane are cal]ed
freons.

ccl, +HF —25s cclF+HCL

Freon-11

CHCI, -+ HF — 5 CHFCL, +HCl

Freon—21

5bCt
C,Cl, + 2HF ——2— C,F,Cl, +2HCI

‘ Hexachloro ethane © Freon-112
(ii) Properties
. (i) Freons is a colourless, odourless, unreactive & non-
corrossive and non-toxic gas.
" (ii} It has low b.p., Jow specific heat and can be ea31Iy41qﬁeﬁed
by applying pressure.
(iii) Uses of Freons :(i} They easily converted from gaseous
state to liquid state, therefore they are used as a coolant in
A.C. & refrigerators.
{ii) Used as a propeliant in aerosols and foams.
(iv) Nomenclature of Freons : The common name of freons is
Freon-cbaorfreonC-1,H-+1,F '

where ¢.= no, of carbon atoms —i

b =no. of hydrogen atoms +1

a =total no. of atoms of fluorine -

Example : CFCl,:C-1=0,H+1=1,F=1
‘ " itsnameis: Freon-11
Formula C-1 H+1 F Name
CFCI3 1-1=0 0+1=1 I Freor}—l i
CF,Cly I-1=0 0+1=1 2 Freon-12
GFCl, 2-1=1 "0+1=tl 2 Freon-112
CyFCly 2-1=1 0+1=1. 3 Freon-113
CyFsCl,  2-1=1 D+1=1 4 Freon-114
GFCl 2-1=1 0+1=1 5 Freon-115
(B) Teflon

(i) Preparation :
Produced by polymerisation of
CF,=CF, (Tetraﬂuoroethylene).
800°C
2CHCI, +8bF; __—HF , 2CHF,Cl -—*——921{ CF;=CF,
Polymerisation of CF2 =CF, gives Teflon.

Polymerisation

nCF, =CF, {(-CF, - CFy),

Teflon
(ii) Properties :

HALOALKANES AND HALOARENES

(C) Westron (Acetylene Tetrachloride) : (CI,CH-CHCI,)

- (i) Preparation :

H-C=CH+2CL, —8 5 c1-cH- CH cl
80°C l
Cl Cl
Westron
(ii) Properties : _ '
Heavy, nonflammable, highlytoxic liquid, BP —» 145°C,
Chloroform like smell. When treated with lime water (Ca(OH),),
it gives westrosol.

Cl-CH-CH-cl —2%2 , cp,¢ = cHCl +HC

| l Westrosol
Cl d
Uses :

(i) In the manufacture of westrosol.
(ii) As an insecticide.
(iii} As a solvent for oil, fats, paints ete.

(D) Westrosol : (Trichloro Ethylene)
(i) Preparation :

S EH=E — L9, ¢1-c=cHCl+HC

' i
¢t cl . Cl
(ii) Properties :It is less toxic than westron. B.P. §G°C
(iii) Uses :
(i) As a refrigerants

(ii)} As an aneasthetic
(iii)Asa solvent for oil, fats etc.

HALOARENES ( ARYL HALIDES)

They are obtained by replacement of one or more H-atoms of an

.aromatic hydrocarbon by an equal number of halogen atoms.

Preparation

() By direction chlorination of benzene : Ci
' © + O +HC!

Chlorcbenzene
(ii) By Sandmeyer's reaction :

- .
N,Ci™ ,
CuaCly /HCKcone.) O

anhy, FeCl3 or anhy, AIC13

2/ (Room temperatuve)
S/ (Darkness)

Cl

+N,

(i} It is chemically inert. diamﬁ;"ﬁ:}fwﬁde Chlorobenzene
(ii) It is stable at high temp.
{iliy Unaffected by strong acids and by bmlmg aqua-regia. E= NCI— . Br
(iii) Uses :
{i) Making acid containers. \ . CEGME O 2 Nz
(i) For electrical insulation & hibricants. . .
(i) Preparation of gasket materials. ¢ Bromobenzene
7 M.K. JAIN CLASSES PVT. LTD. (NEET/ IT-JEE/ KVPY) 9414301104 | www.mkjainclasses.com



CHEMISTRY

lodobenzene can be prepared by reacting benzene diazonium (i)

chloride with KI solution.
@ +N, +KCl

lodobenzene
Fluorobenzene can be obtained from diazo salt as follows : (jj)

+
N=NCI™

+KI Acetone

HALOALKANES AND HALOARENES

Replacement by-OH group:

Cl _ . o1l
300°C
+NaOH (aq) ———— +NaCl
High pressure
H+
Chlero ' Phenol
benzene

Replacement by-NH, group:

: N Cl
NH, N,BF,
. HBF NaNO, 2 +2NH, +Cu,0
4 0-5°C
Benzene diazoniutn .
tetrafluorcborate NH,
(white ppt) '
206°C .
T High pressure 2 +2CuCl+ HZO
Aniline
gentle healing + BF3 +N2
(iii) Replacement by-CN :
Fluorobenzene Cl CN
This reaction is called Balz-Schiemann Reaction
Pyridine, 300° C
: +CuCN —2—= s + CuCl
(i) By Hunsdiecker reaction : B high pressure )
COO0Ag i Phenyl cyanide
+B _ccl +CO,+AgBr 2. Reduction :
L T Reflux ; , TAg . eduction :
X

Silver benzoate Bromobenzene

(iv) Rasching process : It is industrial method for chlorobenzene.

cl
2 ©+2HCl(g)+02 (@ir) -S4l 8

Chlarobenzene

+2H,0

PHYSICAL PROPERTIES

Chlorobenzene is a colourless, pleasant smelling, heavy liquid. Tt 3.
is insoluble in water, but soluble in alcohol and ether.
CHEMICAL PROPERTIES

1. Nucleophilic substitution The halogen atom is firmly
attached with the benzene nucleus and acquires extra stability
due to resonance (+M) effect. Hence, the halogen atom
cannot be easily replaced by other-atoms or group of atoms.
So, ary] halides are less reactive the than alky halides.

g + +
CCI: Cl Cl
«—> _<—>©<——>_

The halogen atom is replaced by other nucleophiles under
drastic conditions,

8 M.K. JAIN CLASSES PVT. LTD. (NEET/ IT-JEE/ KVPY)

() ARSI ©+HX

Halobenzene -Benzene
c Cl -
S
Ni— Al alloy
+ _ s +
() a5 © el
Chlorobenzene Benzene

Wurtz-Fittig reaction : Aryl halide and alkyl hahde when
heated together in the presence of sodium and ether, yield
homologues of benzene.

@—m +2Na+ CICH,CH,CH,
EL.. N @CHZCHZCH3 +2NaCl

n-Propyl benzene
When only ary] halides are heated with metallic sodium, the.
reaction is known as Fittig reaction and the product is diaryl :

Diphenyl

9414301104 | www.mkjainclasses.com



CHEMISTRY

4. Ulimann Reaction : Chloro and bromo benzenes do not give
this reaction. But when there is an electron withdrawing group
at the ortho and/or para position of the halogen atom, Ulimann
reaction is given hy them :

©C1+2CU+C1‘©

2, 2’-Dinitro diphenyl

2CuCl+

A, in a scaled tube

saale
‘—‘ +20ul

Diphenyl
5. Formation of Grignard's reagents :

@_Cl + Mg Dry tetrahydrofuran @Mg cl

_ Phenylmagnesium chloride
6. Reaction with chloral When chlorobe_nzene is heated with
chioral in the presence of conc. HZSO4, apowerful insecticide,

A,in a
Scalcd tube

-------

DDT is formed.
CCi CH:':'O + : Ha50,.4
Eh . -H,0

at

DDT

(p, p-Dichlorodiphenyl
trichloroethtane)

CI,CHC

7. Reactions due to the benzene ring :The halogen atoms are
o-, p-directing but deactivate the benzene ring towards
electrophilic substitution reactions due fo their strong

—1 effect,
Cl
Ll FeCly, Rootn temp, Cl
2 Dark +
Chloro o-Dichloro
benzene benzene Cl

p-Dichlorobenzene

9 M.K. JAIN CLASSES PVT. LTD. (NEET/ IT-JEE/ KVPY)

HALOALKANES AND HALOARENES

(b) Nitration :

i
- ~ +HNO; (conc.) ﬂ%‘ﬂﬁ&‘—)

& O

o—Nitrochloro benzene NO
2

“p-Nitrochlerobenzene

N

0-Chlorcbenzene 503

sulphonic acid
P ol p—Chlorabenzene
- sulphonic acid

Chlore benzené

(c) Sulphonation :

+H,80, 4,

Fuming
. Chloro
benzene

(d) Friedel -Crafts reaction :

Cl
CH
+om —% __ A @r 3 ©
F.C. alkylation
Chloro o-Chloro
benzene
t0|ue“e R—Chlorotolucne
Cl
hy, AIC]
+CH, - C ~Cl ——m2
F.C. acylation
Cl Cl
COCH,

COCH,
Elimination addition reaction :

In absence of electron withdrawing substituents at o- and
p-positions wrt the halogen, aryl halides can still be made to
undergo nucleophillic substitution reactions but only in the
presence of strong nucleophiles such as NaNH, in lig. NH,,

cl NH,

NaNHj3 in [iq. NH;

7

Chlorobenzene is used for preparation of aniline, phenol, picric
acid, DDT, ete.
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CHEMISTRY HALOALKANES AND HALOARENES

IMPORTANT POINTS

1.Elimination Reactions : They are classified into two categories : (a) a-Elimination reactions (b) B-Elimination reactions.
(a) oa-Elimination reactions: are those in which the two groups are climinated from the same carbon, Forex:

Y ' :
HO  H Cl i cl

ST
&7 il —— i
o D™ Na Y N\g

Chloretorm Dichlorocarbene

(b)p-Elimination reactions: are those reactions in which the two groups are eliminated from the ad_laccnt carbon atoms.H from B-
and the X from the at-carbon. Forex :

(B:H3 _ Cy—Br—0CHs |, (p, = CH, +C,H,OH + NaBr .
. Depending upon the structure of the alkyl halide, strength of the base and polarity of the sélvent, f-elimination reactions
aecur by the following three mechanisms ;
() E, (Elimination, bimolecular)
(iy E, (Elimination, unimolecular)
“(iity E;CB (Elimination, unimolecular, conjugate base or carbanion mechanism}
2. Analysis of Alkyl and Ary Halides :
‘the presence of halogen in organic compounds is tested by the following two tests :
(i) Beilstein test : In this test, a copper strip is heated strongly in the Bunsen flame till it ceases to impart any greenish or bluish
green flame. A pinch of the organic halide is then placed on this hot copper strip and then reintroduced into the flame.

If a green or bluish green flame reappears, it indicates the presence of halogen in the organic compound [Th1s test is very
sensitive but does not indicate the nature of halogen (i.e., chlorine, bromine or fodine)].

(i) Lassaigne's test : The test is carried out usmg Lassaigne’s extract which is prepared by fusing the organic halide with sodlum
metal.

The extract is boiled with dil. HNO; to expel gases. The solution is then cooled and AgNO; solution added to it.
(a) A white ppt soluble in NH,OH indicates the presence of chlorine.
(b) A pale yellow ppt partially solubte in NII,OH indicates the presence of bromine.
{c) A bright yellow ppt insoluble in NH,OH indicates the presence of iodine.
3. Organic halides contain three types of halogens.
(a) lonic halogen as in benzene diazonium halides and quatternary ammonium halides, i.e.,
. CeH;N7X™ and R,N*X~ (where X=Cl, BrorT)
(b) Labile halogen as in alkyl, allyl or benzyl halides
ie, R-X; CHy=CH-CH,X; C/H;-CH,X
(c) Inert halogen as in aryl halides, i.e., chlorobenzene, bromobenzene, iodobenzene, etc. and vinyl halides i.e., vmy]
~ chloride, vinyl bromide, etc.
These halogens can be distingnished by AgN03 fest :
(D Ifa white or yellow ppt of AgX is formed with AgNO; solution in cold, it indicates ionic halogen.
(i) Ifa white or yellow ppt of AgX is formed with AgNO, solution in the hot, labile halogen is indicated.
(iiy 1fboth the above tests are negative, the presence of inert halogen is indicatéd: -

The reactivity of halogen atomn is increased by the presence of electron withdrawing gmup at ortho and or para positions wrt
the halogen atom. Thus, the reactivity order of halogens is :

0, > > CH, = CHCI
Vinyl chloride

N 02 N02 Chloro

p-Nitro chlum benzene
Picryl chloride 2, 4dinitro
¢ chlorobenzene benzene
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CHEMISTRY

HALOALKANES AND HALOARENES

(MISCELLANEOUS SOLVED EXAMPLES )

Example 1 : A dihalogen derivative ‘X’ of a hydrocarbon with
three’ carbon atoms reacts with alcoholic KOH and produces
another hydrocarbon which forms a red precipitate with
ammoniacal Cu,Cl,. ‘X’ gives an aldehyde on reaction with
aqueous KOH. The compound ‘X’ is

(a) 1,3 - Dichloropropane (b) I,Q—Qichloropropane
(c) 2,2-Dichloropropane (d) 1, 1-Dichloropropane
sol. (d)- The reaction sequence is as follows

CH3CH,CHO «2KOH

aldehyde

CH;CH,CHCI,
Ll—dichloropropane
—AeROH , oy, — ¢ = CH +2KCl+H,0

hydrocarbon
Ca,Cl, / NH;

" Red ppt
Example 2 : 1, 2-di-bromo cyclohexane on dehydrohalogenation

gives
o () ()
(d) None of these

Q)

\' Br -
Sol. (@) (:[ ©
: Br

Dehydrohaloéenation
—2HBr

11 M.K. JAIN CLASSES PVT. LTD. (NEET/ IT-JEE/ KVPY)

Zsol. (C) C2H5 -0 - C2H5 +

Example 3 : An organic compound A(C4H,Cl) on reaction with
Na/diethyl ether gives a hydrocarbon, which on monochiorination
gives only one chlcro derivative. A is A _

(a) t-butyl chloride (b) s-butyl chloride

(c) Isobutyl chloride (d) n-butyl chloride

sol. (a)
i o
2CH; — C ~CH; —c,; - C ~ (lz —CH, +2NaCl
I : L
Cl CH; CH;
l+ cl, +Cl,
11 —-CH, givessame
CH,CI S
| 2 monochloro —~CH,Cl derivative
CH; — C—CHjy
I
“Cl

Example 4 : On heating diethyl ether with conc. HI, 2 moles of
which of the following is formed

(a) Ethanol
(c) Ethyliodide

(b) lodoform
(d) Methyl iodide

2HI — 2C,H;I +H,0
(cong.) Ethyl iodide ‘
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1. When two halogen atoms are attached to same carbon atom  12. Chlorobenzene gives aniline with :

- thenitis: . (a) - NH; + Cu,0 (b) NH;+H,80,
(a) vic-dihalide (b) gem-dihalide (¢} NaNH, : (d) None of these
(c) & -halide - () o, B -halide 13. In the following sequence of reactions :
2. Full name of DDT is - | CHsBr—SEE L, xR,y v s
(a} 1,1, I-trichloro-2, 2-bis(p-chlorophenyl) ethane _ (@) ”'PTOP)[! amine & isopropylamine'
(b} 1, 1-dichloro-2, 2-diphenyl trimethylethane (c) ethylamine (d) ethylmethyl amine
(¢) 1, 1-dichloro-2, 2-diphenyl trichloroethane ) ‘ 14. 1-Chlorobutane on reaction with alcoholic potash glves
(d) None of these (2) l-butene (b) 1-butanol
3. How many structural isomers are posstb[e fora compound ~ (¢} 2-butene (d) 2-butanol
with molecuiar formula C;H,Cl 15. Identify the set of reagents 'X' and 'Y’ in the following set of
(a) 2 - b) 5 ‘ transformations
(c} 7 {d) 9 : = Y i
4. The compound which contains all the f(_)ur 12, 29, 32 and 4° CH; -CH, —CH;Br » Product »CH; - CH-CH;
carbon atoms is T
(a) 2,3- dimethylp:entane ' (8) X = dilute aqueous NaOH, 20°C; Y = HBr/acetlc acid,
(b} 3-chloro-2, 3 dimethylpentane 20°C .
) 2.3, 4’fr1m’ethy1pentane {b) X=concentrated alcohohc NaOH, 80°C; Y = HBr/acetic
Q
(d) 3,3-dimethylpentane g _ ' acid, 20°C
S Clmeilmile e {c) . X =dilute aqueous NaOH, 20°C ; Y Br,/CHCL,, 0°C
(a) CH3CH(BI')CHZ(BI') i (b) CH3CBI'2CH3 (d) X =concentrated alcohohc NaOH 80°C Y BTZ/CHC]3,
(") CHy(BACH,CH, . (d) CH,BrCH,Br e _ » . _
6. Whan hydrochloric acid gas is treated with propene in 16. n—Prop?/] bromide on treatment with ethanolic potassium
presence of benzoyl peroxide, it gives - hydroxide produces
{a) 2-chloropropane (b) allylchloride (a) propane (b) propene
{c) n-propyl chloride. (d) No reaction occurs (‘f) pafpR U (d) propanlml i :
7. "When chiorine is passed through propene at 400°C, whtcn of 17- The number of structural and configurational isomers of a
the following is formed 7 bromo compound, C;HgBr, formed by the addition of HBr to
(a) PVC (b) Allylchloride =~ 2-pentyne respectively are - .
(c) Alkylchloride (d) 1, 2-Dichloroethane (&) ia"jg EE; 23‘?34
. s - (e} 4and 2 : 2and1
B ;Nhen q ,CH3CH2C~HCI2 Is treated with NaNH,, the product 18. During debromination of meso-2,3-dibromobutane, the major
ormed s ‘ compound formed is -
(@) CH,—CH=CH, (b} CH; —C=CH (a) ‘#-butane (b) l-butene
' ' NH, (€) cis-2-butene (d) trans-2-butens _
() CH;CH,CH < (d) CH3CH2CH< 19. Benzene reacts with s-propyl chioride in the presence of
NH, NH, anhydrous AICl, to give
9. Elimination of bromine from 2-bromobutane results in the (8) 3 —Propyl -1 - chlorobenzene
formation of - _ - {b) n-Propylbenzené
(a) predominantly 2-butyne . (©) Isopropy.lbenzene.
(b) predominantly {-butene ' (d) No reaction occurs
{c) predominantly 2-butene , ‘ 20, Phenyl r.nagnesium bromide reacts with methanol to give
{(d) equimolar mixture of 1 and 2-butene (@) amixture of toluene and Mg(OH)Br
10. The reaction of tert-butyl brom;de with sodium methoxide {b) amixture of phenol and Mg(Me)Br
produces ]naln]y o (C) amixture of anisole and Mg(OH)Bl’
(a) iso-butane (b) iso-butylene (d) amixture of benzene and Mg(OMe)Br

{c} tert-butyl methyl ether (d) sodium tert butoxide

21. The reaction of C¢HsN3CI™ with CuCl glves
11..CH;~CH,—CH,-Cl — &, _HBr o~ MNo

KOH e (a) CgHsCl (b} CgHg
lu the above sequence of reactions, the ‘p?oduct Dis- (€) CgHs-CgHs (d) CgH4Cly
{a) -propane (b) 2,3-dimethylbutane
(c) hexane {d) allyl bromide
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22.

23.

24,

25.

26.

" 27.

28.

29,

390,

31.

32.

Bromination of toluene gives

(a) only m-substituted product

{b) only p-substituted product

{¢) mixture of e-and p-substituted products

(d) mixture of o-and m-substituted products

On sulphonation of C;H.Cl

(a) m-chlorobenzenesulphonic acid is formed

(b) benzenesulphonic acid is formed

(c) o-chiorobenzenesulphonic acid is formed

(d) mixture of o- and p-Chlorobegnzenesulphonic acid is
formed

Silver benzoate reacts with bromine to form
COOBr
36.
1
COOAg
37,
(d) CgHsBr

What is the product of the following reaction ?

¢

{a) N, N-dimethyl aniline -

{b) phenyllithium (C4HqLi)

{c) parachloro-N, N-dimethyl anitine

(d) meta chloro-N, N-dimethyl aniline

Chlorobenzene can be prepared by reacting aniline with :

(a) hydrochloric acid :

(b} cuprous chloride

(¢} chlorine in presence of anhydrous aluminium chioride
(d) nitrous acid followed by heating with cuprous chloride
When phenyl magnesium bromide reacts with zert —butanol,
the product would be '

(a) benzene {b) phenol

(c) ter—butylbenzene (d} ter—butyl phenyl ether
Chloropicrin is obtained by the reaction of ~

{a} steam on carbon fetrachloride

{b} nitric acid on chlorobenzene

{(¢) chlorine on picric acid

{d) nitric acid on chloroform

__(CHy,NLi |

cl
el -

|
The above structural formula refers to

{2) BHC (b) DNA  (¢) DDT  (d) RNA

If chloroform is left open in air in the presence of sunlight, it
gives .

{a) carbon tetrachloride {b) carbonyl chloride

{c) mustard gas (d) lewisite

On warming with silver powder, chloroform is converted into
{a) acety]ene (b) hexachloroethane

(¢) 1,1,2,2-tetrachloroethane (d) ethylene

Ch, reacts with CS, in presence of [, to form
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. (2) CHCl

33.

34.

35.

(CH3)2NH PR

38.

39.

40.

HALOALKANES AND HALOARENES

(b) CCl,

{c) CH;Cl (@) Cl C NO,

Reaction of chloroform with KOH in presence of a primary
aromatic amine is called :

{a) carbylamine reaction {b) reduction

{c) hydrolysis (d) Wurtzreaction _
AgNO, does hot give precipitate with chloroform because :
{a) CHCI, does not ionise in water

() CHCl; is insoluble in water

{c) AgNO3 is insoluble in CHCl4

(d)- CHCl; is an organic compound

CHC], and KOH on heating with a compound forms a bad
smelling product (X), x is ’
(@) CHCN  (b) CHNC (c) C,H,OH (d) C,H;NH,
Ethyl alcohol is used as a preservative for chloroform because
it: .

{a) prevents aerial oxidation of chloroform

(b) prevents decomposition of chloroform

(¢} decomposes phosgene to CO and Cl,
(d) temoves phosgene by converting it to ethy! carbonate
[n a 8,2 substitution reaction of the type

R —Br+Cl" -2 R - Cl+Br~
which one of the following has the highest relative rate ?

(a) CH,-CH,-CH,Br () CH;- fH —~CH,Br

CH3

U

|
(c) CH;-~ C —CH,Br
|

(d) CH,CH,Br

Cl—I3

Which of the following reactions is an example of nucleophilic

-substitution reaction?

(a) 2ZRX+2Na->R-R+2NaX

{b) RX+H, »>RH+HX

{¢) RX+Mg— RMgX

(d) RX+KOH—->ROH+KX

Benzene reacts with CH;Clinthe presence of anhydrous AICl,
to form:

(a) chlorobenzene ® benzylchlonde

(c} xylene (d) toluene
Trichloroacetaldehyde, CCl;CHO reacts with chlorobenzene
in presence of sulphuric acid and produces :

Cl

00-O T

H

OH
(&) c1—©-<|340~01
a
© Cl—@—bH@él
o
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41,

42,

43,

_ (|31 ' .

@ CIG?GCI
CH,Cl1

The reaction of toluene with Cl; in presence of FeCl; gives
'X ' and reaction in presence of light glves “Y”. Thus, “X’ and
‘Y’ are: '
{(a) X=Benzal chloride, Y = 0 —Chlorotoluene
(b) X =m—Chlorotoluene, Y = p—Chlorotoluene

(€} X=o0-and p—Chlorotoluene,

-Y = Trichloromethylbenzene 7 .
(d) X =Benzyl chloride, Y = m — Chlorotoluene
Which one is most reactive towards Sy reaction ? _
(@) CgHsCH(CgH;)Br (b) CgHsCH(CH;)Br
() CgH;C(CH; )(C6H5 )Br (d) C6H5CH2Br
Consider the reactlons
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44,

~ (¢) acetaldehyde

HALOALKANES AND HALOARENES

(@ (CH3)2CH"-.'-CH2|31‘.._§2.IL5%
# (CH3)y CH ~ CHy0C,H; + HBr

() (CH3)3CH-CHyBr— 29,

(CH3), CH —CH,0C,Hs + Br
The mechamsms of reactions (i) and (ii) are respectively :
(@) SylandS,2 (b) SytandS 1

(o) Sy 2and82 (d) SZanclSN
In the followmg sequence of reactions

CH, ~Br KON | H0" |
B——%}éﬂ——é C,the end product (C) is

(a) acetone . {b) methane

(d) ethyl alcohol
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SOLUTION

1. () CHCL CH,Cl
I E
CH; CH,Cl
tgem-dihalide) (vic-dihalide)
. 12.
2. (@ CCLCH
e
13.
(DDT)
3. (ay
"cH, e, 14,
O 0 lO
4. (b CH3 CH — (ll CH2 CH;
Cl
3-Chlaro—'.",S-dimc:hy!pen[alle
5. (b Gem-dihalides are those in which two halogen atoms :
are attached on the same carbon atom, 15.
6. (a) Peroxide effect is observed only in case of HBr.
Therefore, addition of HCI to propene even in the
presence of benzoyl peroxide occurs according to
Markonikov’s rule :
. HCI
g == (Ll Benzoyl peroxidc {
' 16.

| | CH; —CHCl - CHj
At high temp. i.e.,
preference to addltlon

Cl3.400°C

CH3CH = CHy — "= CICH,CH = CH,
5 () CHy—CHy~CHCl, ——N—a‘:-*l‘z‘-»,
CH; —CH = CHc1ﬂ“-2—> CH; —C=CH
Final Product
18.
l?r
9. (&) CH;—-CH-CH,-CH; "_Ale.KOH |
CH; -CH=CH-CH; + HBr _
The formation.of 2-butene is in accordance to 2L
Saytzeff’s rule. The more substituted alkene is formed
in major quantity. 20
10. (b) 3° halide on reaction with strong base (CH30®) =
undergo elimination reaction and forms alkene as major 5 2'
product, 23:
(]3H3 CH, 24,
CH3-C-Br _cHy0® | cH, _y; +HBr 4
Ci‘, H3 Strong base-. l,l",‘H3
" 3°Halide
Ii. (b CH;- CH2 CH,-Cl —> CH3CH CH, = 25,
26.
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400°C substltutlon occurs in 17,

() +(CH;); NLj-————

Br

HBr | Na CH3 CH3
—_— = - —
=08 M Tamer” CH CH- CHCH,
(D)
200°C
(@) CeHsCHNH;+Cu0—- 2
CgHsNH; +2CuCl+H>0
(d) C H Br AgCN C H NC Reduction:
[—thyl bromlde tthyl isocyanide
CZHSNHCH3

Ethyl methyl amine

(a) CH,—CH,—CH,—CH.,—CI+KOH (Alc)—>
1-Chlerobutane

CH,—CH,—CH=CH,+KCI+H,0
: e NaOOK 1-Butene
c Na .
(b) CH3—CH2—CH2BTW CHa—CH“CHz
i X acetic acn}l
HB: 20°C
(1

CH,-CH-CH,

ethanolic KOH
_—

CHy ~CH; ~CH,Br
(b) CH 2 g p—

#—Propyl bromide
() Addition of HBr to 2-pentyne gives two structural
isomers {I) and (1)

CHy—€ = C—CH,CH, —25

CH5C(Br) = CHCH,CH; + CH;CH = C(Br)CH,CH,
1) (1}
Lach one of these will exist as a pair of geometrical
isomers. Thus, there are two structural and four
configurational isomers.
(d) Debromination is a trans-climination reaction.

meso- 2, 3-Dibromobutane on debromination gives
trans-2-butene.

CH; - CH =CH,
. Propene

CHj

Anhyd.

(©) C6H6+CH3CH2CH CIT CgHs ~ ICH—CH3

Isopropy! benzene
(d) CH,0H +C¢H; MgBr —— CH;0MgBr + C¢Hg -

@) CGHSN Cl- ﬂ)cﬁHscl(Sandmeyerreaction)

() ~CH, group is o, p—directing,
(d) -Clis o, p-directing.

Hunsdiecker reaction

@) CgHs;COOAg+Bry »

C6H5Br+ CO, + AgBr
» :
¥ , N(CHs):z
(CH3)NH
HONO Cull

~—-—-—>CHNC1——>CHC1

@ CHNH, -2
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27. (a) Grignard reagents react with compounds containing
active hydrogen 'to form hydrocarbons
corresponding to alkyl (or aryl) part of the Grignard
reagent.

C,HMgBr + Me,COH ——
C.H; + Me,COMgBr

28. (d) Chloropicrin is nitrochloroform. It is obtained by the
nitration of chloroform with HNO,,

Aleely, — B G syEEl
’ Chloroform Chloropicrin
29. (o)
30. ) CHCL+~0, —“" ,CClOH); — COCl, +HCI
; 2 unstable
31. (2) HCCly +6Ag+HCCl —2 5 HC = CH+6AgCl
; anky. AICI
32. (b) CSZ A 3012 T?CCI4 +52C12

28,Ci; + CS, —)CC14 +68
33. (a) Thisis carbylamine reaction
ArNH, + CHCl; +3KOH

1° aromatic amine

Kon —— Ar—-NZC+3KCl+3H,0
<7

isocyanide

HCOOK

34, (a) Since CHCl3 is covalent compound it does not produce
CI” ion in H,0, hence no whlte ppt is formed during
reaction w:th AgNO,.

35. () This is carbylamme reation which s used to detect
presence of 1° amine in organic compounds. The bad
smelling compound is isocyanide.

" CHCl; +3KOH + C;HyNH, ——»
Chloroform Ethyl amine
C,H;N = C+3KCI+3H,0
Ethylisocyanids
36. (d) CHCI, on exposure to air forms phosgene which is
; _ poisonous gas and removed by converting it into diethyl
carbonate (which is non-poisonous substance).

cHel, —22EM , cocy, +Het

) Phosgene (Poisonous)
COCl, +2C,H,0H — (C,H,),C0; + 2HCI

"~ Diethyl carbonate (non-poisonous)
37. @ Forsuch areactlon the rate of 8 2 substitution reaction
is maximum in case of CH,CH,Br because 8,2
mechanism is followed in case of primary and secondary
hatides i.e., 8,2 reaction is favoured by small groups
on the carbon atom attached to halogens so order of
5,2 substitition reaction will be
CH CHzBr> CH, CH, CH, Br>

CH,
CHy— CH - Br> CH; — elj -Br
" CH, L

i.e. option (d) is correct,
38. (d Itisanucleophilic substitution reaction as here stronger
nucleophile OH™ is replacing weaker nuc]eophile X

39. @ @ +CH,Cl——==5 ACE

HALOALKANES AND HALOARENES

: Cl
40. (o) CISC—?:O +@ cone. H, S0,
H <\ />C[

Clic -G
& K@m

DDT
o CH, - CH, CH;
i1, (© @ T%T’@’Cl +©
' Cl
CH,CI CHCL,

@ _ Clyav @ Clz,hw @

Cl,

Cly,hv @ '

42. (¢} Syl reactions involve the formation of carbocations,
-order of stability of carbocation is 3° > 2° > .1° hence
higher the stability of carbocation, more will be the
reacfivity of the parent alkyl halide. Moreover the tertiary -
carbocation formed from (¢} is stabilized by two phenyl
groups.

A strong nucleophile favours the 5,2 reaction and a
weak nucleophile favours the Sy 1 reactmn

First reaction is Sy;1 reaction because C,H.OH is used
as.solvent which is a weak nucleophile.

Second reaction is S, 2 reaction because C 2Hg O
strong nucleophile,

43. (@)

. 1 .
i @D ek —ln—e s e RO
A

CH3—COOH—12H4 ,on. o, —oH

(B) <y .
Ethyl alcohol

— A +HC1
Toluene
Friedel Craft’s reaction.
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