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| Love Chemistry
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Alkane(C H,. .,)
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Alkanes do not react with chemical reagents such as dil. and conc.
HC(], dil. & conc. H,SO,, dil. & conc. HNO;, Caustic soda, acidic &

basic K,Cr,0,, KMnQO, etc. That is why alkanes are called paraffins.
(Parum = little, affins = reactivity).
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Meth%ds of Preparation
oo

(1) From alkenes and alkynes
(Catalytic Hydrogenation)

U

R—CH=CH-R+H, —S8alyst, o cq _cH,-R
Alkene Alkane
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Catalyst

A substance that increases or decreases the rate of a
chemical reaction without itself undergoing any

Bermanent chemical change. e f\_(g blz o’,q

(a) Pd/Pt at ordinary T&P.

(b) Ni, 200-300° C (Sabatier & Sandren’s reaction)

(¢) Raney Nickel at room temp.
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Catalyst is taken in powdered
form.
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(2) From Alkyl Halides

R—-X +H, > @+@

(i) Zn+HClI — H,T

(ii) Zn+ CH, COOH - #,
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(3) From alkyl halide (By J\jVurtz reaction)
+

(P R X
N A X —

. -y
R—%X +2Na +XJIR-PY.R_R + 2NaX
(o W & S 1 Ether L

1. Methane can not be prepared by this method. The alkane
produced is higher and symmetrical i.e. it contains double the
number of carbon atoms present in the alkyl halide taken.

2. Two different alkyl halides, on Wurtz reaction give all possible
alkanes.
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/g/?@\ C 70~

CH,X +C,H.X . )

>  Mixture

Separation Not Possible
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R—X +2Na +X—R(EPYIR_R + 2NaX
ther

«-72;’-\

(a) Two moles of alkyl halide N — + H.O YNaOH + H
treated with Na in presence P—\Z b _—2
of dry ether. If ether is wet e
CH;,] + NaOH —— CH;OH + Nal
then we obtain alcohol. S, " Ko W ®

Methanol

4) Fro Reagent

If Zn is used in place of Na, the reaction is named as
Frankland reaction.
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(5) From Carboxylic Acid
(By Decarboxylation)

; m NaOHLZ_, R—H +Na,CO,

Soda Lime
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L negtive = WE OH
g?‘ \ | o
CH3—(|3T}9: OH(NaOH) > CH%(lf O
\_6&? C- l/f ONa
L] Le Chotelier
(" CotDanion
Reactivity of decarboxylation 3 dermedi de
« stability of carbanion ~ Y
CH; +H —(|:=0(Nch03)
ONa
(Acidic)
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p—n

[/ghnflf\
NaOH (Ca0) _ A | @ Na, CO,
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Q) Give reactivity order for decarboxylation of the following.
CH,— CH,— COOH CH,= CH-COOH CH= C—COOH
T i 1
| | 11
s
(1) 1> 11> 11 o o o Corbanion Ve
i>1s1 /S ) ENT

GAII>1>11

(4) None is correct

Ans. (2
ns- () CH,—CH,~ CH,=CH- CH=C-"

| I1 111
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If in a compound two carboxylic groups are present and they are attached
to same carbon atom then also decarboxylation of one of the carboxylic
groups takes place simply on heating.

A
CH,~~C—O —H

o

H, A __, CH,COOH +CO,
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(6) From carboxylic acid (By Kolbe's process)
PME ¢ hantsh~
Alkanes are formed on electrolysis of concentrated aqueous solution of
sodium or potassium salt of saturated monocarboxylic acids.

rethine K
L

2RCOONa\+ 2H,0 Electrolysis | R _R +2C0, + 2NaOH+H,
At Anode At cathode
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Anode Cathode
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n 1 ™\

x
\ W A number of side chain é____ =
For side chain containing compounds
the shape approaches spherical which (
results in decrease in Vanderwaal

forces (as surface area decreases) ( \-C——< __(___ (

Thus boiling point
n—Pentane > Isopentane > neopentane
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Melting Point

Odd number of carbon

' —C C C
s e e, W
8 C CE L9 CHC _E

Even number of carbon

Effective C C C C &
Pl NN
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Oxidation

3n + 1
ChHzp42 + 2 0, —> (n+1) H,O (AH = —ve)
2CH, + 30, + 4H,0

cH,+0, ——(C¥2H,0

C-black (used in printing) LV 7
.S
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Catalytic Oxidation

(i) Alkanes are easily converted to alcohols and aldehydes

under controlled catalytic oxidation.
Eds

Red hot Cu or Fe tube
2CH, + O, »2CHOH ~—
High Pand T

Mo, 0O,
+ 023300 C.100atm

CH, >HCHO + H,0

Alkanes on oxidation in presence of manganese acetate give fatty acids.

(CH;COO), Mn
CH,(CH,),CH, > CH,(CH,), COOH
High Temp
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Tertiary alkanes are oxidized to
give tertiary alcohols by KMnOQO,.

CH, L CH,

' Ol _, ci,—C—0H

CH,— C—H > CH.,—
T (KMnO, S |
CH, CH,
Get it on
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Halogenation
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Mechanism for Halogenation

Step I Chain Initiation S /;\\/“ -
tep ain Initiation Step
ho (O (]
Ll Y or+or

Cl:Cl Or A ,

. . q
Step II Chain Propagation Step

AR
Cl+H:CH; — H: Cl +'CH,;
Methyl Free Radical Carbon Free Radical

Intermediate
‘CH, +C1: Cl ——> CH,Cl +Cl
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Step III Chain Termination Step
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The reactivity-order for halogens is

Sun {TO% % —2 dhﬁma&

j\
CH+, = @+ I

Chatelier’s Principle

TIodination may be carried out in the
presence of an oxidising agent such as
HI10;, HIO,, HNO;, HgO etc. which
destroy HI.
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Q) Decreasing order of concentration of products formed on Bromination is?

F)% f'\ /9 Y@Ju&'ﬂ ~or I

CH Br
CH —CH Reso

CH, — CH, CHBr — CH; CH, — CH Br

b>a>c

Get it on
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Nitration ( Vapour Phase Nitration)

Mo >
Ip-Ip —
S . (-
RT H + HO ﬂNo2 il H,0 (-
OH' +NO,’ < —-Cl —C
\/\/\/ __l_.rv-\17 (
450°C
CH;— CH; + HNO; —> CH,CH,NO, + CH;NO, + H,0
450°C _
CH;CH,CH; + HNO;, > 1-Nitro propane  25%
—> 2-Nitro propane 40%
— Nitroethane 10%
— Nitromethane 25%
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Sulphonation

g i
2—Methyl propane 2—Methyl propane—2—Sulphonic acid
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”) Isomerization \/ SIS 'If'\f
T @
(UL y
ag™ G‘T\PCM iy uiﬁ\ua
" L
S CH—

7 N
AICL+HCI | y
: » CH,~CH—CH, ,

e

N-butane Isobutane
(|3H3 ?H3 (le3
AICI1,+HCI
CH;— CH—CH; CH,— CH; *—— CH;CH— CH—CH,
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Hydroforming or Dehydrogenation or Cyclisation or
Catalytic Reforming or Aromatization

/ 'rss(to/
g"‘ (7
n — hexane Cr203/A12(23 @ + 4H,

500°C
0L 2
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ALRENE

Get it on
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Methods of Preparation

(1) From Alcohols (Dehydration)
B
s ]
—(C—C— LY C=(C— +
s TS
— H,0 Alkene
Alcoho

B—elimination or o, B—elimination

Get it on
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1. For dehydration following
catalyst can be used
Conc. H,SO,, H;PO,, KHSO, etc.

2. Endothermic Reaction
3. Higher temperature is required
for dehydration.
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Mechanism of Reaction

/

% Bt
—2 . +
CH—CH;—0O—H + (H > CH—CH;

Ethanol

Lewis base Protonated ethanol

+
A 1 +
CH3 = CH2C(|) _H S ow > @4‘ H20

H Ethyl carbocation
HSO,
- : Fast B
H-+CH,—CH > CH,=CH,+H"
\_7/ 2 2 H,SO, ) )
Ethene
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E1 Mechanism
5+ '| r\,k e~ MMT&'L-Q

1. Reaction involves E1(unimolecular elimination) mechanism.

+

oo +
CH3—CH2CO —H —2Y ., g —CH,+H,0

II{ (RDS).

Ethyl carbocation
Rate: r = K|R—-OH,"]
Proportionate to only one substrate.
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CH,
| 30%H,SO0, 95%H,SO,
>

—

CH~C-CH 1 CH,—CH,—OH
1 - - 440 K
OH
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Saytzeff Rule ., x-n
A

The product with the most highly substituted (more alkylated)
double bond will predominate. This rule is called the Saytzeff or
Zaitsev rule. More alkylated product is called the Saytzeff
Product.

9 a-H No a-H
Saytzeff
CH, CH, CH;

B o Bl 95%H,SO, | |
CH=CH=(H—-CH; ——=—> CH,~ CH=C-CH, + CH,=CH-C-CH,
(I)H (major) (minor)

(more stable alkene) (less stable alkene)

Get it on
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b = [* v casxandgment

/1\/ (I (IT)
. Minor Major

¢+
)ﬁ/ Conc.H,SO, _ )\/ " )\/
el " z N
OH
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Carbocation Rearrangement

0 a-H 8 a-H

D3

s 3 2

Get it on
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Note

(i) I’s an example of 1, 2 shift.

(ii) 3-MCTS (3 membered cyclic
transition state) involved

(iii) Migration takes place according / \+
to stability of Carbocation. That 5
group migrates which leads to
increased stability of C*

Get Top Ranks in IIT-JEE/NEET with eSaral APP  P® Google Play



<> > >—+- ( Dancing Resonance )
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2) From Alkyl halide (By dehydrohalogenation)

Lj SHabla
B a KOH(QAl)A
R — CH—CH, > R — CH= CH,
fmmiy’  —HX -
| WS J— 1
85 o Saytzeff
2 : KOH(Alc.)
CH,— CH,— CH — CH, > CH,—CH = CH — CH,
)!( Major
_|_
CH;—CH;— CH=CH,
Minor

Get it on
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Mechanism ( E2)

©
B
-0 ol
p -B.f%
C 4
X

Gz;sition State
Get it on
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Characteristics of E2 Reaction

Ly
4? xz{
(i) This is a single step, bimolecular reaction X
Rate = k [R — X] [B] Jf* e Forsp A
(ii) Rearrangement is not possible, B
since carbocation is not formed. B--H Pproton
; ----- I
(iii) The proton & leaving group should be _(lj_CB__
anti to each other or at an angle of 180 X
to each other. leaving group

Get it on
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(iif) Reactivity order for alkyl halide
towards E2 reaction is given as

R-I>R-Br>R-CI>R-F

(R — X bond breaking involved)

(iv) Reactivity order for alkyl group
towards E2 reaction is given as

Tertiary > secondary > primary —) Ré.)(ud\ _
S Y% é//zg,

Get it on
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Formation of The Hoffmann Product

[>Qess, chik
© (V\é\dov (HD#qu

Iy
. — H.C CH, CHH,C H
c—c—cH2 OCHCHANT">Sc=c "+ 7 Se=c_
@%) llar@ CHEILOI ) B 910, cn, H,C” 299, H
S Saytzeff Product Hoffman Product
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Kolbe’s Method

CH/COONa CH,+2CO, + NaOH+H,

| Electrolysis I % f
>
CH)COONa CH, ¥
———  AtCathode
At Anode

Get it on
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Hydrogenation of Alkyne

S P
H,/Pd
Catalytic Hydro i Ikynes in presence of
@d Catalyst

Get it on
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//@01 Yr

H,/Pd + CaC®,
>

Lindlar’s

Cis | Hy/Pd+BaSO,

G“ Rosenmund
(s | Ni,B/ H, (Nickel Boride)
>

Avans | Liq NH, +Na

>
Birch Reduction

Get it on
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_ Dehalogenation

Z
a, B elimination by
Zn dust
~4------
1 X X
Br © -7
Zn Dust Br
>
X Q)
Br

/ k)
SR
Get it on
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Wittig Reaction
ubalababls .

Phosphorous Ylide
or Wittig Reagent

C=0 + (PPhjF= CR)\—— R/C_C\R + O = PPh,

Get it on
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Chemical Properties of Alkene

Addition Reaction

(1) Addition of H,

9 GA

R-CH=CH,+H, NLFtorPd g CH,-CH,+ Heat of Hydrogenation

Get it on
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Electrophilic Addition Reactions

4 At (!2
| + |
—C=C— + XY > C—C
N L@é})lq [}& | |
X Y
Alkene  Attacking Molecule Addition Product

Get it on
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Addition of Halogen Acid
C+ (~2Chanisn X H

+ + | |
R—CH=CH — R + HX > R—CH —CH-—-R
'véa—(var\j,émﬁﬁ

(i) The order of reactivity of hydrogen
- >
halide is {HT > HBr > HC] > HFB

(ii) The rate of reaction is directly
proportional to carbocation stability

(ii1) Addition of HX on unsymmetrical alkenes (R—CH=CH,)
takes place according to Markovnikov's rule.

Get it on
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Markovnikov's Rule

When a molecule of HX adds up on unsymmetrical unsaturated
hydrocarbon, the We unsaturated carbon

atom bearing lesser number of hydrogen atoms.

X H
) - | |

R—CH=CH.L@+HX >R—CH—CHﬁ

Get it on
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Failure of Markovnikov's Rule

Markovnikov's rule can also be stated
as, the electrophilic addition to
unsymmetrical alkenes always occurs
through the formation of a more
stable carbocation intermediate.

It is not true always, Carbocation
rearrangement happens wherever
applicable.

Get it on
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pre= 4-'&2»{’_ + n
\ 4\ e
HBr \ij\
CCl, * J
4 a—H 6 a—H
Br

Get it on
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H /}%Y AdAF) 50\

In the presence of peroxides the addition of HBr on unsaturated
unsymmetrical alkene takes place contrary to Markovnikov's rule.

This is called peroxide etfect and is due to the difference |
mechanism of the addition. This effect is also known as( Kharasch
effect.
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N H 6{;, U b €
R, 0
\ 2 By~
—i” Y aJ H.O
(/Kg C{j \ c«r £ 2
b
® HBr _
> CH, CH, Markovnikov’s
addition
MY _
CH,—CH=CH, Isopropyl bromide
T ne LT
HBr . T
— » CH;—CH,—CH,—Br nti Markovnikov’s
R_Q%Q_R n-Propyl bromi addition
<
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Q) Why HCI and HI do not give antimarkovnikov’s products in the
presence of peroxides? Ll cr

//_>
Ay / [Rvoxide

Sol.(a) The H — Cl1 bond is stronger than H—Br, hence not broken by
alkoxy free radical.

(b) The H — I bond is weaker than H—Br bond. It is broken by
the alkoxy free radicals obtained from peroxides, but the
addition of iodine atom on alkene is endothermic. Therefore
iodine atoms so formed combine with each other to yield
iodine.

Get it on
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Addition of Water (Hydration of Alkenes)

Propene and higher alkenes react with water in the presence of acid to
form alcohol. This reaction is known as the hydration reaction.

Intermediate in this reaction is carbocation, so rearrangement will take
place.

, %
g |
i H s
s e : | |
CH,—CH = CH, 22H259, ¢y _ cH — CH,

| MK Rule
A

OH H
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Addition of X, on Alkene S
gpé,(_ta\ Qw aa I

e

Q.—cn\%
Crern

:{2
R—CH =CH —> R— — =

X

(Vicinal halides)

Get it on
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N Mechanism
2.) 7&
X

X
X -
i> §,:; —+ Sl " L'/ //7}\/C
@CH2=CHZ ( OW)>CH2—<|3H2—>CH2—CH2
5 W
\ __L/ LX ;& D\ﬂ?qw “ngp |
|«
|
CH,—CH,

Get it on
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Test of Unsaturation py,
g\:’DmfﬁL (Jeate~r Téﬁ’t

Br,/CCl,

(Brown coloured
solution)

(Colourless)

Get it on
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Addition Of Hypohalous Acid Or X,/H,O or HOX

Non classical cation

8_ 8+ (_\ SlOW -+ _
HO— Cl+H,C=CH,—— CH,— CH;+HO ——— CH,—CH,
(\/ | \+/
Cl: Cl

Get it on
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E—Nu E* Nu-

HCI H* ¥ Cr

HBr Br -

HI I-

DI I

H,S0, *g " 0SO,H-
H,O/H* H,0
ROH/H* ROH
CH,COOH/H* H* CH,COOH
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@

Br,/CCl,~" Brt B ] §
CL/CS,” CI* - CI- é\, o

/
Br,/H,0v" Brt \L H,0/Br (—¢

”~ /
(Br, water in brine Br* & Br,ClI, H By
: \

HOCI a-  P° v, H-O-H <

|
HOBr Bl H-O-H & ¢

+

NOCI NO - cr & (“‘F
IN, I+ N; - é:
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Addition of Carbene

The addition of carbene to alkene

is carried out by diazomethane C m ‘n
CH,N,. Carbene group obtained \2 2
from diazomethane is added to CHy

alkene and gives cycloalkanes.

Get it on
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Oxidation Reaction

1. Alkene On Combustion Gives CO, And H,0O

3n
CoHzp + 702 —— nCO, + nH,0

Get it on
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2. Ozonolysis (A Test For Unsaturation In Molecule)
/2,(0’ uc»{ A ( OEN Aq—]—iu(
> RCHO + HCHO

| H,0
RCH = CH, + O, —=

A 4 &

RCHO + HCHO

RCH % CH, + O,
/ [

Ozone Ozonide

Get it on
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AL H,O
R—C = CH, + O, ~7n _ R—C=0+HCHO
| i O |
R R
Unbranched alkene > aldehyde
Branched alkene >  Kketone

Get it on
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This Generates Nascent [O]
/C C > @ h o / >N

Hydrolysns
j Oxidative (H, 0) Reductive (H,0/Zn)
Aldehyde + ketone | Aldehyde @
O] — +H,0 — H,0, This eats
/ O]

Acid
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Note
If aldehyde formed is formaldehyde (in Oxidative) then

CH"C”] 2)/!(&'10 HCGDOH-'"—?”?_,C@;-——)HL&
2 M —o C,OZ
N, (D3
H,O 0)
|
O
l Unstable
CO,+ H,0
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Oxidative

- 2CH, — COOH
O O
{ i\
CH,—CH lr CH—CH, —— )
Reducti ke
e 2CH,CHO———
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3. Hydroxylation (Formation of Vicinal Alcohol)

Oxidation By Baeyer's Reagent((A Test For Unsaturation

(Bayer’s Reagent)

dil. KMnO,
CH,— CH =CH, + H,0 + [O] 2
273K

OH OH
I I
CH,— CH — CH,

Propane -1,2- diol
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Oxidation By Strong Oxidising Agent
(Oxidative Cleavage)

The alkenes are readily oxidised to
acid or ketone by means of acid
permanganate (KMnO,/H") or acid
dichromate (K,Cr,0-,/H"). If
HCOOH is formed, it further
oxidises to CO, and H,0O. No
further oxidation of ketones will
take place.

Get it on
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Substitution Reaction

(Allylic and Benzylic Substitution)

Allylic Benzylic

| |

©

Get Top Ranks in [IT-JEE/NEET with eSaral APP
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500°C

CH,—CH = CH, + (Vﬁﬂz— CH = CH, + HCI
Allyl chloride

(3-Chloro prop-1-ene)
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DNH + Br — CH,— CH=CH,

CH—C

|
O

Substitution reaction is not given by ethene, because allylic or benzylic
position is absent.
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Polymerization

High T/P
Catalyst
Polythene
Monomer Polymer

Get it on
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Addition Reaction of Conjugated Diene
CH,= CH—CH=CH,
H  Br

N » CH,—CH—CH=CH,
R S T HBr @

CH2=CH7CH=CH2
Buta-1, 3 diene H Br

Which of the following will be major 7=

Get it on
" Google Play
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KRCP vs TCP Gy o &
P R M. A
),  (—C= (b me=c (1,2)23M 4
5 o —1 2
Cifen S5 f}h"f =T b
@i = Kinetically controlled product |

= Product which is quickly formed
= Product formed by lo : INY ;.
activation energy - Tdesmediate ) L0 N

(ii)@: Thermodynamically
controlled product TN
—> Most stable — p¥° duct Re /\
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Low T,

—80°C

(W2~

CH,= CH—(le—CH3
Br

HBr 1,2—Addition product
N | (Major) KCP product

% CH,— CH=CH-—CH,

Br »
1,4-Addition product
(Major) TCP product
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Plryne From Vicinal Dihalides (By Dehydrohalogenation)

1 \I Alc KOH ¢/ ?;
R (Iz H ? C R—C=CH
\ X st

X \X\
N S{ Var?.( bdje

Dehalogenation of Tetrahalo Alkane
By heating 1, 1, 2, 2 - tetra halo alkane with Zn dust.

)
X X

| — I—
R—CSC—H 28, R — Cc= CH +27nX,

[
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From Rolbe's electrolysis

CH- COONa .. CH
[ Electrolysis, i™ 4 2C0,+2NaOH +H,

CH - COONa CH

Preparation of Higher Alkynes By Grignard Reagent

g -
CH=C+-H +CH;—+Mg—Br

———————————

Acidic Grignard Reagent nis
Hydrogen Organometallic Compound RI
present
/Br
Mg +R—C=CH
N
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Preparation of Ethyne or Acetylene

(a) From Metal carbide
[Laboratory method]

CaC, + 2H,0 —> CH=CH + Ca(OH),

From Haloform (CHI,;, CHCI,)

CHf, + 6Ag + LiCH > CH=CH + 6Agl

Get it on
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(b) Presence of/acidic hydrogen atom - W
/
(S

Addition reaction - _ f—; acidic
(a) Addition of hydrogen g P C"" CB Ts skl
Electrophilic Addition 5= ¢ )%Q
[
The characteristic reaction of E %_: /\/\
alkynes is_electrophilic addition but (J “\ )
the reactivity of alkynes towards ‘(
electrophilic addition is less than ~ ~""&vme 4. v
alkenes. ‘ \// oyd/
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Addition of Halogens

Reactivity order of Halogens Cl,> Br,>1,

Alkynes react with Cl, or Br, in dark
in presence of metal halide and form
di and tetra halo derivatives.

Ccl1 Cl
R—C=CH ol > L _
= Fecl, X ¢TG¢TH
L4 Cl
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Addition of Halogen Acids (H — X)

Addition according to Markovnikov's Rule. Both the times Markovnikov’s
rule is applicable. Also no carbocation rearrangement will talke place here as

vinylic cation is formed. ' AN
z.C
(U $ \
x/
P
Hf X
C=C H 7 > R Jlj (I: H
X H

(Gem dihalides major product)
Reactivity order of H - X
HI > HBr > HClI > HF

Get it on
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Addition of HOX

¥ i T ’E'l:
R— ¢ ECH+aOCI ——>

Reactivity order/ HOClI > HOBr > HOIL/ [ ¢Zarn

CI' * .
R—C=CH > R— C =CH > R— C= CH
HOC] \\\ | \+/
Y-k Cl
(Cyclic cation)
(I)H
R—c=cH — 91 , R—Cc=cH

\_|_/ |

Cl Cl
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A M

OH Cl Cl
| Cl I |+
R—c=(|jH —)R—(,’(If+—(IIH + R—(Ij—(IZH
Cl .rOH Cl OH Cl ""‘7 WSDMﬁﬂl(
(more stable due
to +M of OH group) (less + M of Cl - Atom)
4
o
- ¢
& -H,0 7
R—(IZ—(IZH ﬂ>R—" CHC], —2>/R—C—CHa
OH (I O L 'ILI}

(Unstable) (Dichloro ketones)
Getiton
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Nucleophilic addition reaction

0" :
C [ =
LT
i
- 1% HgSO
CH = CH —5 "> CH,= CH— OH = _
dil H,SO,

Enol unstable

Get it on

Get Top Ranks in IIT-JEE/NEET with eSaral APP P® Google play



Oxidation Reactions

" - —C—
(a) Combustion ¢ C{} f e
3n-1

(O § P 5—02 —— nCO, + (n-1) H,0 + Heat [/ / h ooy

Oxidation With Acidic KMnO, or K,Cr,0-

In presence of acidic KMnO, or acidic K,Cr,0, alkynes are oxidized to
monocarboxylic acids.

(c) Oxidation With Ozone (O;)

In the ozonolysis both sp C-atoms are converted into —C— C—

ol
O O
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Substitution Reaction

Formation of metallic derivatives

Only 1-alkynes give substitution
reaction and show acidic characters

6 +6
=(C — H
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Q) Which of the following reagents can be used to distinguish between A & B ?

o
AgNO, + NH,OH
#TT f = CuCly+ NH,OH
Y/ Red
iad

1) Tollen's reagent — Siluex Py
2) Ammonical Cuprous Chloride

4) Bayer’s Reagent ;,:;‘-}m-.tim

A B

Get it on
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Cyclic Polymerisation J)/

ICH = CH Red hot ‘ @ l\,\aj {— \\M?f;{“ll'ﬁr\‘l—

Iron tube

Benzene
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Laboratory Test for alkynes(Test is used for presence of unsaturation in compound)

Functional ;
Reagent | Observation
Group
(1)Bayer’s )
Reagent Pink
Alk.dil.Cold Colour
KMnO, disappears
—3= S Red Brown
(2) Br,/H,O Colour
decolourises
O; (Ozone) Acid Formed

(M

Get it on
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Laboratory test of terminal alkynes(Test is used for distinguishing between
alkenes and 1-alkynes or 1-alkyne and 2-alkyne.)

Funghiona! Reagent Observation Reaction
Group _
il . R-C = CH+CuCl
(1) Cuprous ch
Red ppt. NH,OH
+NH,OH >
R-C=C—-Cul(red ppt)
R-C=C- :
(2) AgNO,+NH,OH White ppt. R-C=CH +Ag
Tollens reagent (silver mirror test) | 5 R—C = C Ag (white ppt)
" HC =CH + 2Na >
3) Na in ethe
(3) Nai r Colourless gas Na—C=C-Na+H,€1

v

Get it on
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Aromatic Hydrocarbons [Arenes]

o
General Methods of Preparation M
A\

(i) From alkanes

Cr,0,/AL,0,
n — Hexane > Benzene +4H,
600°C

From Alkyne (By Cyclic Polymerisation)

3CH = CH Red hot iron tube N @

Get it on
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From Phenolic Compounds (By Deoxygenation)

O s O™ o

CH, CH,
OH H
+7Zn A > + ZnO
Get it on
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From Carboxylic Acids (By Decarboxylation)

COOH H
@ Soda lime /A : @ + CO,
(NaOH + Ca0O)
CH, CH,

COOH _
Soda lime /A R + CO,
(NaOH + Ca0)
Get it on
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By Grignard Reagent

@MgCl @H
MgCl
H- OCH
Get it on
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(i) Addition of X, 6"1 //7

Cl
Cl Cl
O 3Clyhy L
Cl Cl
Cl
CeHg
Aromatic compound Benzene hexachloride

BHC or 666 or Gammexane or lindane

*BHC is used as powerful insecticide

Get it on

Get Top Ranks in IIT-JEE/NEET with eSaral APP P Google Play



Addition of H,

CH, CH,
+ 3H, —>N1
Get it on
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Addition of O3(Ozonolysis)

S
o
S H,0 CHO (o
+ 30, — *3 | ') > (oo,
(Zm) CHO /

A
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Electrophilic Substitution Reaction [ESR]

Characteristic reaction of arenes is ESR

H ® E)
©/+ b Ny Catalyst » O/

O e

Get it on
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Mechanism
Step I : Formation of E' E — Nu

- —_—
Catalyst > F 4+ Nu

+
Step 11 : Attack of E
¢~ den sy N -

Vo E E \:
E > E: > < >
4 +
E —
= —_— /a - Compleg
Get it on
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+
Step 111 : Abstraction of H
(To retain it’s aromaticity)

e (O

Get it on
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Halogenation

H o oyt cl
ok Clz FEC]3 N 9 O
S

Qlcf-l’“’?"‘“u

B AT

g aclivgd;
14 CH, \

@x—azme%
>
< =

Note: CH, group in toluene is o/p directing and activating group.
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Nitration A
l No,
®
Conc. HNO3 + Conc. H2S04 ?

Sulphonation
oM

H SO:H
Conc.H,SO, __ ¥
e
Get it on
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Friedel Crafts Reaction [FCR]

Alkylation or acylation of arenes in presence of lewis acid [FeCl,,
AICl; or ZnCl,...] is called as FCR. CS, or nitrobenzene is used as

solvent in FCR.

Friedal Crafts Alkylation

CHEP

Get it on
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Q)

E
@) +  CH,— CH,CH,—CI sl

\ | g
CH,— CH — CH,4Lshift cy,— cH, - CH, Isoi ii i yl benzene

Intermediate carbocation is formed in
FCR so rearrangement possible.
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Friedal Crafts Acylation

Acyl group
"“/—A\ICI C— CH,
@ +) CH;— C — Cl . Il

O

Acyl carbocation)
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Oxidation Reactions

Combustion

15
CeHg + —-0, —> 6CO, +3H,0

Get it on
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Catalytic Oxidation

300°C OH
> @ Phenol
Ok
O L@ﬂ\

o |
450°C . CH — C

| >o

CH—fIZ
O

Maleic anhydride
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Side chain Oxidation 7& MOy | F'z, (~ o

H
Ck}
P_br__.,@} (
Y Ny
(Ph- coy

’ o I CoA
Atleast one benzylic —H containing /D L —(x —
alkyl benzene gives benzoic acid in /Di\ 3 —‘\5 ?J\~—<m;7
presence of strong oxidising agent. —x) Seac
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o

CH,
CH,(CH 238

@ o ol
/K CrZO
A + CO,+ H,0
CH CH,CH; CH]LHZ.....CH3
o', ©
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RESULT : JEE-MAIN (upto Mar) 2021
% Students with Outstanding Performances %

99.42 %ite

99.45 % 99.44 %o

'Gr‘

L ey A
99.35 %nai ! ; i B 99. 99.11 %ite
| Gaurang Patel | ayushsingh || anwar aranwa ivam Yadav_| | Gautam Jetley |

*Results received so far
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eSaral RESULT : JEE MAIN 2020
eSaraI % Fﬁ <[] ef?a%l

® AIR-315 AlR-arg AlR-s AIR—TIM AIR-B :

' 99.97 %ile .' 99.97 %ile :' 99.95 %ile ‘,j 99.94 %ile fj 99.94 %ile ,: 99.93 %ile f: 99.93 %ile |
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RESULT : NEET 2020

R I
@Sara
First Online Platform Delivering Outstanding Results Possible Only with

Best Faculty Best System Personalised Mentorship

% eSaralite with Outstanding Performance %

- Himachal N\
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