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Rearrangement of Carbocation
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(4) Ring Expansion
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Formation (Homolytic Fission)

"\’\f\/ hv or X L
A-B T > 500°C, Peroxide > A+B
H
l * e - p-orbital
CH, > (OC<® :
* Highly unstableé
H H

* Highly reactive

4

* 3 o bonds, Neutraf.
* sp? hybridized — Trigonal Planar

* Zero lone pair _
* Paramagnetic, p#0

* 0Odd e  molecule

* E®, e deficient, 7 )



Natural Tendencies of F.R.

! ©
Ff?( ruopc.o) —=0dd €

i LH\\‘ZM |a vvutable -

rbagred e©
K high kr‘:denod h !30\5*“ - o T

\ PR o
Ufg-—(\—-m 3+ QWZ:Q‘ o, Le }C‘Hl-%_q.y;v C)'?g-ﬁ“(ﬂ 2
U, U, H D, EH




1. Combination:
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2. Disproportionation:
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(b) From Carboxylic Acids
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Which of the following is correct order for the ease of decarboxylation of
these carboxylic acids?
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3. Clemmensen’s Reduction
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(d) From Aluminium & Beryllium Carbide




(e) From Alkene & Alkyne (Hydrogenation)
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QUESTION )

Identify product (A) in the following reaction:
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Physical Properties

1. Heat of Combustion . & Physical State
) . C — —) Qo)
O eombushien X N0 € Q{‘ ? gj )

T e e ﬂw

' ‘
& tabili § 2C —> d
RrailiTy :
: cN ndewoos) ’S"CJ\
Oh\ﬁ\ah‘gt,‘ s’redo\\i\'n X Bvanchi nd i_, Suwhace avea | Vo J/mp

‘\lzi«_'adn = G’ru)o\lﬂa X Baam Sheoin
—HAMVJ.



3. Boiling Point @
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4. Melting Point @
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5. Density
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Uses of Alkane:

>
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of Ethane.
Petrol - Vehicles fuel

Grease (higher alkanes, hydrophobic) - used as Lubricant
Natural gas - Methane Mainly (electricity,heat)
Petroleum + Petrol - Dry Cleaning agent

Kerosene oil, diesel - Fuel

Higher Hydrocarbon - Solvent for paints



Chemical Properties of Alkanes

1. Photohalogenation of Alkanes
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Calculation of Percentage of 1°, 2° & 3°
n, = No. of 1° - H-atom
n, = No. of 2° - H- atom

n; = No. of 3° - H-atom
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Combustion
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5. Nitration
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7. Isomerismation
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> AN\ i, AL N
) \
O
C
/\/\/ Anh. AlCI, Y 2 |
> JHCL;A SR S s C"%“Q*Q
< S



8. Aromatisation

Lﬁ?ﬂ&e@% C’ClOB /WLO} |6 adm -

~————— /

Mo;ob
CBH“" IS ok X @
N-hexane

Bcnzene
A
0 5
G, Moty _,
“"M\-ﬂm
’ Q. 10\ veve
CR H\\ AR N
N-0ctaue )



9. Catalytic Oxidation




CH3
CH3‘F‘C(37) H s
CH Mn0 '
3 KMn ", W, ,-C -0
(ry
CH, g
| V)
CHy - C-CH, —CHy =3 Uty—C~V1a-Yy
§ on
CH,

| Mn0
|

CH,




1y

Consider the above reaction and identify the missing reagent/chemical.

e rd NEET-2021
il » CH;CH; + Na,CO, ! ]

CH,CH,COO Na*

B,H,
B
©) cao s

@ DIBAL-H

Heat
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. QUESTION ) @

Which of the following alkane cannot be made in good yield by Wurtz reaction?
INEET 2020}

@ 2, 3-dimethylbutane

@ n-heptane
@ n-butane
@ n-hexane



710 N
. QUESTION ) @

Hydrocarbon (A) reacts with bromine by substitution to form an alkyl bromide
which by Wurtz reaction is converted to gaseous hydrocarbon containing less than
four carbon atoms. A is INEET 2018]

CH.-CH 2N

3 3 U—!.\{ 4 B, — CHBv =5 U, —H,
% 6

@ CH=CH

@
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Which of the following reactions is expected to readily give a hydrocarbon product
in good yields? [CBSE AIPMT 1997]

@R COOK Elecftrol.ysm y
oxidation




1y

The alkane that gives only one mono-chloro product on chlorination with Cl, in
presence of diffused sunlight is INEET (Odisha) 2019]

@ 2, 2-dimethylbutane
Uy,
neopentane — CY\'}":C -Wh,
Ny
@ n-pentane

@ iIsopentane
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. QUESTION ) @

The compound that will react most readily with gaseous bromine has the formula
INEET 2016, Phase II}
® e,

o

&,
®on
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~ QUESTION ) @

Liquid hydrocarbons can be converted to a mixture of gaseous hydrocarbons by

|[CBSE AIPMT 2010]
@ oxidation

@racking

@ distillation under reduced pressure

hydrolysis




o N
~ QUESTION ) @

In the commercial gasolines, the type of hydrocarbons which is more desirable, is
|CBSE AIPMT 1997]

@ branched hydrocarbon

straight chain hydrocarbon

@ linear, unsaturated hydrocarbon

@ toluene



71 N
—T 3

In the free radical chlorination of methane, the chain initiating step involves the
formation of |[CBSE AIPMT 1994]

@hlorine free radical
hydrogen chloride

@ methyl radical

@ chloromethyl radical




71 N

Reactivity of hydrogen atoms attached to different carbon atoms in alkanes has
the order [CBSE AIPMT 1993]

@ tertiary> primary > secondary
Primary)secondary>tertiary
@ Both (A) and (B)

@tertiary > secondary > primary



D N
~ QUESTION ) @

Which of the following compounds has the lowest boiling point?
|[CBSE AIPMT 1994]

@ CH3CH=CH-CH - CHZ

R

>



Alkenes

Preparation:

1. lDehxdration of Alcohol: )

T Rode 0‘&‘0(“0( Habi) (3
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UESTION o
- . CH __?__m —CH} Oﬂl?'( (Ml(@“\zg
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= %
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|
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1 707(
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QUESTION )

—

Which will undergoes dehydration fast?

®
CH,—OH CHa

® O 10}
® " @fg



QUESTION )

—

Arrange according to stability of Carbocation?

CHY

®C
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~ QUESTION ) @

Which amongst the following will be most readily dehydrated under acidic

conditions?
M0.) o

@ /l\/Y CH,
OH OH H
@//ﬁ"*c/i\/l\ @ li/\ OH
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2. Dehydrohalogenation of Alkyl Halides
Dehydronatogenation of Al Gy

Jr‘(emwou\ o q{»amwz
- e
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CH; —CH—CH, —25 5 CHo-H=WU,,

L | KOH,A
Br
CH3 U*‘ 'mg
| | | KOH A @ )
H BrH @“\*) e
Br
alc
KOH, A ><

Q’Br Ki)l}j,A ] (\\\




3. Dehalogenation of Vicinal dihalides

Z
CH,-CH, =3 (Hy=CHy 4+ ZaBry

be  br

e

CH, —-CH.- CH-CH, <> U, ~(H, —CH = UHy.

zgrb

r



4. From Kolbe’s Electrolysis

‘ Na ,He0 . ” = -ZCO,;\’r Hg\"* I\[QOY‘
\ X w

Ha~Cooy Sty o AT )

Onode (athod e

- free \odicad mednonism



5. Partial Hydrogenation of Alkyne

Pd ;C— Z R /R
e i <
K- L=C=h b —@atoy ¢ 2 o ~H
L P ned =
PA”BQSDW with ' 0 \Qsau«,m.}
Oumdine
/
\_/T% | x
lind la¥s COJ%
)
(Ni) B « ¢ R\C:_C/\Q
P-2 Cadayt gLy
@S-W
‘ v
| Nmbc@ P\\c-c
B . iad
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6. Pyrolysis/Cracking of Alkanes »@dﬂ de D

A H, T
C,H;, Moo Gt o

CeHiq > (M t Mo !

CrZO3

AO > C3Hg i (3‘4\0

2™3 \/\/

CeH1q

S B Z T
4 l\

V. ome ey,

——




Physical Properties of Alkenes:

1. Heat of Hydrogenation: s
) sthamic
v

2. Physical State:

2 o — all oue. u:\mem/ odsllen>
WM T e elw
>c‘& — ol L p\enant smeld




3. Density:
Qj 0 w0443 l0von hon wod

Mom ) mﬁa,'\”
L C denu *3 uf*o 033’(0@
4. Melting Point: &“6 %
dvodt silow W\W\-Wd Taw > (s
- ™M P %ronduﬂ X 53'“"“‘“"3' A
A S%ab\\\‘a >- % \BU

O( Pmkma % (‘J‘Q)J' emqu 1 XQwy




5. Boiling Point:

Lidsuw toa egolae geend.

Q-?‘\Po( oli‘m\( mmme/«dj

L:‘)ﬂjﬁn@wx = @7@

6. Solubility
Lglkem—;% pm-]')ﬁlod\ N Nadhr_

o)~ peloa_ Stvent F Dissttve &



Chemical Properties of Alkene: @
(1) Electrophilic Addition Reaction: N

/

R G kE®aJ¢‘HmMNu~
ae,uwpmfc additivn Rx @ i e 6adea

Aodation R Sy e
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® <low ®
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Effect of Solvent

013"0‘;
l







Effect of Temperature - \ @
ot <tab! reonedi

tnoti less Stalole vmdod R R R
(a) Kinetically controlled Product (KCP)>

T Gak low femp
- - bi I
(b) Thermally controlled Product (TCP) > mo< stable F""d"‘{ ‘”‘S"M‘""k Shm‘ rhd o
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Comparison of Electrophilic addition in = & -OH:

®
® , CH, M,
!
1

R D, ® ®

Y
v den —_ — oM
Reabhw’rjlmr = g/\_)) > g
A-beod &
breoX oveak.




QUESTION )

n—

HCI
CH, =CH - CH, - CH, - OH > CH, —CH —X, —U1,—0H
H U

® "
CH, = CH - CH, KOH sl cll, = CH-CH
ROH \

O R.



Comparison of Electrophilic addition in 5) &(=)

Reashinhe EMS > (=) > ()

QXQQ.\(A N Cade ‘\S@




QUESTION )

A\ ® T ¢
SN




Stereochemistry of electrophilic addition reaction:

- C@/ Flanovv

W e =

> i chirak cent s brarend; @quef ames- @ 2 (@D

M d
\
pr-s= oMy g WU -—— \av\-c"—‘cim_,,
('HCS ‘J\'\ (\.H \flm



QUESTION )

HCI
Alkene —— Enaotiameric pair or Racemic mixture which of the following is

possible Alkene?

@G:H3-CH=CH2
@Ph-(l:z(lz-ph

CH, CH, ¥
Ph-cH=cH, —M% 5 oh_ ¢l g

{
i
Sr-c-c

|
Ph




9. Non-Classical Carbocation: @

t’ No Ttaﬁaf\a&mc,vq— QLY
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Mechanism
Step-1 (Addition of Electrophile)

C/H.z,"" Hy, - .

Step-2 (Addition of Nucleophile) L NEO - gre)

B
b \
O ok T CH, -,




Effect of solvent. (NCC)

B
I
Brz 013___ Oﬂ -'(HQ_
ccl, "3 %
CH3 — CH = CHZ P\" 6’(
\
Br
o Uh- s S S T e,
B Be




w

CH, - CH = CH,

Ph - CH = CH,

CH, - CH = CH,

Ph - CH = CH,

Ph - CH = CH,

Major Product

Br,/ROH B, 59/ o My ~CH -,
A0 bR
Cl,/PhOH Uy, a / Pho@ CH, — o ——si:,,
bph
B¢
Br - Cl P © Uty — OH —CH,,
{
O :
[-Cl T J) Ph-CH -,
A )
HO - Cl Kol o2 M, ~CH S
bw
HO -1 9 © 1=
Hol ok Ph - cu—g



QUESTION )
. Ch
What will be the product?

Br, TAM

> Product e

Trans-Alkene
ccl,



(a) Reaction with cold conc. H,SO,

, = = LM
CH‘{'CH&‘\' HQSOL‘ (f"'l_ lgz'
H@ - Msoﬁa

[R—- B -SOH + H,0 — R-O" 1 "‘2_301\




(b) Reaction with water in presence of acid

o"l
3 l
AH "3
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\ £
H, Q

C WL'UH
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(c) Antimarkoni/Peroxide/Kharasch Effect @
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2. Oxymercuration & Demercuration of Alkenes:
= |

LRegaen)f =10 Ha QAQZ/ H,0 -THF

QD Na BH"'

\" ontr —oddutien
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3. Hydroboration - Oxidation of Alkene

& Reagest ) B M, o @M3),

(’) H OJV/O”@

K—) WOKA 1€ adglad bd, Antr-rnadmikov's rule




4. Hydroxylation of Alkene:
L’ Prodvt — vianad 40| wall b(,“’m_g‘.
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5. Hydrogenation of Alkenes:

LS&WHW‘
AT A0

el
(owkong)




6. Oxidation of alkenes:

a. by Hot Alk. KMnO, (strong oxidising agent) OR Acidic KMnO, OR

Acidic K,Cr,0,
" i
N e
Texwina) odkene
" g
R
C/\K =\ p\\§~&
kehine




H3C KMnO4 | w3\<=o + H,0+ (00,
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b. By Ozone (Ozonolysis)
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CH = CHy 9
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7. Addition of Oxygen:

Reagent: o fm—ada‘ @jw—o—@

/ . © N /
= 6=C-.) Az( = / C__-_/C\~
7~ per-aud \O
8. Alkylation:
; v
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9. Polymerisation:

Pt wraeassabivn
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QUESTION )
n(CHy — CH = CH, ) —2240 (C"‘ | w)'j_
y n
My

n(CN-CH=CH [),Olyfner > f‘w —W, K
( 2) ization (l)q 3_” (Wm&xa{m|+ﬂ16>

A-cvalmf Mo

n (CFZ = CFZ Polymer {QFL"' CF)_

ization

Polymer
1zation
P“'m‘um

CH = CH2

Shean



10. Substitution in Alkenes:
L’Mﬁ Subs‘hMM — (waa sz,/ g%

dL/Z?'}’SK
-~ OH — CH }
( Od“ﬁ( Ngﬁ (j\\ B‘(‘""‘%Sl')}%gﬂam\dl)
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11. Reaction of Alkene with KMnO, and NalO,:

a “Cleimox vengort
Same an ox;dokive
Dzmdﬁaf&
H3C\ /CH3 KMnO4 Q"3 L _C/w3
CgC NalO4 : o=+ O

H/ \H Mo ~oM
HBC\C ,h KMnO4 mb\ W, +H. 0

e \(C\H NalO+ (=0 1



1y

The major product formed in dehydrohalogenation reaction of 2-bromo pentane
is pent-2-ene. This product formation is based on INEET 2021]

\,@ Saytzeff's rule 5y
=3 LTt T >
o Hund's rule /Sf




1y

2, 3-dimethyl-2-butene can be prepared bly' heating which of the following

compounds with a strong acid: INEET 2016, P-I]
CH,;),CH-CH-CH=CH E
@( 3)2 & 3 FQ-C:C“Q
H, 1 (?”
(CH.)<C~ CH = CH; 5 Wy,

(©) (CH,),C = CH - CH, - CH,

(D) (CHy),CH - CH, - CH = CH,



71 N

When 3, 3-dimethyl-2-butanol is heated with conc. H,SO,, the major product
obtained is |[CBSE AIPMT 1995]

@f, 3-dimethyl-2-butene
My,

. G=(-C—C
3, 3-dimethyl-2-butene o

@ 2, 3-dimethyl-1-butene \

@ cis and trans-isomers of 2, 3-dimethyl-2-butene



o) @

An alkene of ozonolysis gives methanal as one of the product. Its structure is
INEET Sep.-2020]

CH2 - CH2 - CH3 CH2-CH=CHa
CH2 CH2 CH3 CH2 = CH - CH3

0 ®0)



~question ) 10y
~ QUESTION UWg> ¢=CN-CHy thy-t \? _thy oma) QY

Ny
An alkene’ A’ on reaction with O, and Zn - H,0 gives propanone and ethanal in

equimolar ratio. Addition of HCI to alkene’ A'gives' B as the major product. The

structure of product' B is INEET (National) 2019}
CH.CI CH,
| |
@ H4C — CH, — CH— CHj (B) HyC-CH-CH
|
Cl £H3
CH, H

|
%C-CHZ—C —CH, (D) C1-CH,-CH, -
o éu



QUESTION )

H,C-CH —CH=CH, +HBr— A A(predominantly) is

|
CH,

Br
(R) cH;- CH CH - CH,Br CH, — C—CH,CH,
CH, \//

(©) CH;-CH-CH-CH, (D) cH, - CH CH - CH,
e & T



710 N
. QUESTION ) @

Which of the following compounds with molecular formula, C:H,, yields acetone

on ozonolysis? |CBSE AIPMT 2007]
‘@f-methyl-z-butene
w,\ ) C/()f3
3-methyl-1-butene A= C 3o O-] ~om,
@ Cyclopentane u'g\ M,
TS,

@ 2-methyl-1-butene



o N
~ QUESTION ) @

Which one of the following alkenes will react faster with H, under catalytic

hydrogenation conditions? (R = alky substituent) |[CBSE AIPMT-2005]
R R R R
% / N .
R” “H R/ N\R

R\ /R R\ /H
& =, ® —<

H



QUESTION )

—

Reaction of HBr with propene in the presence of peroxide gives

|CBSE AIPMT 2004]
@ iso-propyl bromide
o~ CH =, § By T
3-bromo propane Lty =G =0 § R
s R
@ allyl bromide { t’%r |

l%propyl bromide
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—— iy

The alkene R - CH = CH, reacts readily with B,H, and formed the product B which
on oxidation with alkaline H,0, produces [CBSE AIPMT 1995]

@ . co
%- CHz T CH2 ) OH




1y

In the reaction with HCI, an alkene reacts in accordance with the Markownikoff's
rule, to give a product 1-chloro-1methylcyclohexane. The possible alkane is

[CBSE AIPMT 2015]
CH?2 CH2
® () B 8
CH?

@ é @ (A) and (B)



QUESTION )

Among the following alkenes

1-butene cis-2-butene trans-2-butene
| 11 111
the decreasing order of stability is |[CBSE AIPMT 2000]
@ [I>1>111
Q/ 11>11>1 ; o= G L
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. QUESTION ) @

Compound X on reaction with O, followed by Zn/H,0 gives formaldehyde and
2-methyl propanal as products. The compound X is: INEET 2022}

@ Pent-2-ene
H
N D
%Methylbut-l-ene = Cﬂ@+ - C—Ot =01,

@ 2-Methylbut-1-ene T AT

@ 2-Methylbut-2-ene 4,




710 N
. QUESTION ) @

CH,

|
The compound, CH; —C= CH-CH,

on reaction with NaOl,, in the presence of cold KMnO, gives [CBSE AIPMT 2003]
@ CH,COCH, + CH,CHO

Q CH,CHO + CO M Q
; 3 3\0—‘0 -+ Cu -il_oﬂ
/ 3
@ CH,COCH, %

H3COCH3 7.3 CH3COOH






Introduction:

» S-Character _,  <_chavadtu ’T owidic nob | Elech %M“?T

— e —

CH=CH > CH)_:WL5 CH; -0

» Type of Alkynes:

k-\TQWV\\‘\ o). 0SS e :—\C/ji) Q\H_E"E_{z
3 MCagarc Y 2Loudl

\_\ nx:kM\t\n.\ ka R“CE C - K

S e k@
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Preparation: @

NS

1. Dehydrohalogenation of Vicinal Dihalides

: NH _
Olcd\'\»"t > CHA —cH= CH fNav";‘ > ws—C::C)‘[
E '(l C ) S

e @ Elow)




2. Dehydrohalogenation of Geminal Dihalides

3. Debssimohalogenation of Vicinal Tetrahalides

Br Br
I I Zn — Zn
H-C-C-H pl i > M=




4. Dehalogenation of Haloform (CHX,)

|

/(1 A = c—CH_ Y b e
R k)
e )




5. Higher Alkynes from Lower Alkynes

‘ Em owidic (1)
Tewennsd oJkaAA/

N © & Uy -, -A el
CH= K ‘Q';:) > CH=C Nq - s M= C—UH,-U,
St DO o @ A, N, -Q
Q(:go NG = g et a&zrua—c-:—..c—u—xb—ms



6. Preparation of Acetylene only (CH = CH)

(a) From Kolbe’s Electrolysis

~ coot
?’H Na [ H;0 CH y
= 1) + ¥ 4+ Nao©
OH\ C!C()ﬂ‘lans M al 2@2— ﬁﬂ—
C ooy
(b) From Graphite

eleUnc =
2C+ W, > (M=

Qm{)ub Qv C




(c) From Calcium Carbide (Industrial Scale)

(aCy+ H0 > Cafn) + GH,

@HECM)

’V\a )\Cg +H4,0 — Ma(O\QL } CHy—c=

Preparation of Calcium Carbide:

Ca (0, &G0t G,

(80 +c y Cal, 5 (0



~ QUESTION ) B¢

L Br M, — CH Alco.KOH =
b
2 OyeCl, e Na CH, -1 e e d
. CH"‘ : = dryether ? 3 uv ? S <
(A) (B) (C)
‘BY
Alc. _ Br Afc KOH =
O43~(‘Hfu KOH, A )(ﬁl"mz_ ccf4 )O"\z”ml NaNH, > CM.—_CJ»{

(D) B (E) (F)



QUESTION )

3. CH=CH+Na —» U=

©
= e

Q‘—'{) (A) (B)
@ ) ®
4. CH=CH+ Na - @,C—:—c_ Na 2CHC | (Hy—C=C- CH
(2eq)
(A) (B)
09 o CH.C]
5. CH=CH+ Na —-Nq C=C\Ngq &CH;EHZCI > U"3~C:(—U“L”(H3

(2eq)

(A) (B)



Physical Properties of Alkynes:
1. Physical state

L2 = Mttt ‘
9L en i
Co — Crai— g \ > = U/ﬁ @ '\F\'N\M“Y 60'A‘L

J

Z.Pensity L /Q‘aw.m Han woA -

k’ o T dew 13
T K

Max ublo 069 a ,Cms




3. Melting Point/Boiling point

f
|
#amam, have higa Mpt[Bpt fhen "“”“”‘"’/ adkgen.

\— M-pt o Sammd*rlswi‘ilb’
Bpt high dve o A-bodn

4. Solubility

Enm-pdw\,in NoJhra_

SHuble ia Non-pdlaa Jolverd




Chemical Properties of Alkynes:

» Electrophilic Addition Reaction

b N X :/
\ \ l
_CEC_ +XY N —~(— C— +XY N I
|
X Y

(a) Addition of Hydrogen (Hydrogenation)

L +H, +H,
Eliem s Ni/573K 0 ST M MEDE - s 3
T
Pd~(, - 011:%
'] {
Pd-Base

1



(b) Addition of Halogen (Halogenation)

.
ota H-—-é‘ C=4 il

M= e
A |

(c) Addition of Halogen acids (Hydrohalogenation)

—

] MU 4
CM:CJT + RQ >, C\)r!: A ) C“l-w/\u
\ \
i L) Y
3 ”(M+ H%‘r 3 (‘)13-—%: O'?l 3 ()43—(__()_'2
g

¥ Ry



e) Addition of Hypohalous Acid (HOX) of) o

oV avdiE
HC=CH+HOCl—> =t —%% 5 c—c Y,

M o "*

CH, -C=CH+HOCl -» 013_|C:c“" noQ . uw‘3-—c'-c\4;t:
oM Q ‘
% d
g b
C”s%-—c}«\@




f)’ﬁddition of Water in presence of Acid




< HZO ws__ CHQ—-'C: CH‘M'}

H3504/HZSO4, A on =

ws*CHL-JC ~WM

CH3 —CHZ —C EC-CH3

proil 7 pisee %‘CHJ.‘(,:: U —= e T
S 04/H2S04,A '
b posmsons LS
+ H20
C=CH "mz e S
\DH T @"E -~
S o
2]
\\
(-, — (HZ—C.,(M]




Addition of Hydrogen Cyanide (HCN):

> CH=CH+HCN >  04=CH @w@
;4 N Qﬁadm{)m\@

Addition of acetic acid:

> CH=CH+CH; COOH —»  CH= ¥

s

(\/}nj Q(Q)-a_kl




Addition of Arsenic Trichloride:

» CH=CH + /0, = 01:‘;”
S ma,

?d\‘snwsa.ao




2. Nucleophilic Addition Reaction:

(¥ ) =
(A= + Nuv - — K=Y
"
FE’*P\ N




0PN~
3. Oxidative - Hydroboration (HBO): =y Reogert = Bl | Y0, [ on
5 'k“y.; w~nile
> CH,; - C=CH N\ Ak oo

b B e e i R R ey

» CH;-C=C-CH, -



4. Acetylide Formation:

(a) Reaction with Ag/Cu: @@C’ C@ ©
» CH=CH + > =
© O O
» CH=CH +Qu s WC=Cl
(Redt ppt)
(b) Reaction with Na:
© O
» RC=CH + \o s R-C=CN\Na
@
» CH=CH —‘+\Na . NQGCE 8\@




(c) Reaction with Grignard Reagent:

R— (,’_—"—,C-—@ R‘—Ma & A T Mﬁ —Cec P

(d) Reaction with Tollen’s Reagent:

I
Tga (N!ﬁ);j oM
© O
R-C=cH Y(\%(MH@:‘Q)_,\ K=< ‘\G
\_/\_)

qule ppt



5. Oxidation of Alkynes:
(a) Oxidation in Neutral KMnO,:
G Similon 4o Redochive Dz eadygs-

O O
N v
CH=CH et SR Cc— =l
'<Mn(x1
O o)




(b) Oxidation with(cold dil. Alkaline KMnOQ — in (e §_aken™ hao\w‘oraffahm @
- ) QWY

r ‘ N Vd N
= T C:C\—-# —e—=C —
Q’-)_,(Q” 'J> % bn b
EC”H — ,’__if:“o
=c-R— rr“c”R
v i) NaOH, KMnO, , A R
CH, -C= CH+3(0) i . H+" £ Ay - C_c-o
11
. Tl 1O
CH. -C=C~ i) NaOH, KMnO,, A i
3 C—CH3 +(0) e > - C— €~V

HC = CH + 2(0) —2 Na"'i*i')';"f“ov Aot oM




(c) Oxidation By Hot/Acidic KMnO, — Same @& OXxidafive DzeDlp s g

P /) \/
' | P

R—C. 3 C—RYml g oull ot v 08¢ -0h
H", Heat

K"‘* C=CH R i lol \ e e
7 > R—c-0o1M 4 (h0—C-oh Co t P

HC= CH ' I i
T 4 > hO0—C -0Oh + Oh"C"OV'

L J
G, 4v O Cop 1, O



6. Ozonolysis:

(a) Reductive Ozonolysis (Similar to Neutral KMnO,)

as 2 iy 1 by
M= —+—0, 0 — / Y 1

O
O

(b) Oxidative Ozonolysis (Similar to Hot/H* KMnO,)

N \v
(K= -’r()$ - Ho~‘<‘:-0“\ K HOA:E -0\
3,




- 21 o
N ' l)03 .\-—&"R
o0 BeLml=X i R-C
or Pb/H,0
or (CH;),S
qr
i 0 e e
s~ HC = C-H-e e 1
d
e R-C=C-H—2  R-c-c-4

Zn/H,0

HC=C-H—2%5 (0y+Hy 0

S
R—CEC—H—(—)L) ﬂ\,(':?»o\/\ + Y



7. Polymerisation Reaction of Alkynes:

(a) Cyclic Polymerisation

Red het c«u‘f
> =
3HC=CH 2 @ wjgk%
q]Lf\) (e
(@ 4k \QH

» 3CH;-C=CH-> D\
S

L

» 4CH=CH-> —
N
S =
ST

Oohy-goiwoh e




(b) Vinylic Polymerisation

» 3HC=CH -—- M""‘g’ - CH,= A {'5_— L)—w

04 B e WL

¢) Linear Polymerisation:

() CH=H o i ‘@* U‘)f %ﬂ S5 s )
i T




€@ 58P o Ry

Oty Ms NS

NaOH(a Soda lime Cl Na/dry ether
CH,COOH (2a) , A iy o L NGV B .
A hv Wurtz reaction
A v o
CMa«(M., CHz——U'L, C)“):_;(.H Cﬁ 70“’: 55 J"r/ CM?(H
Cl, y E alc. KOH, s F Br2:>G alc KOH S H NaNH, > | Redhgt713r(l)(ntube >

_



QUESTION )

R-CH,-CCl, -R —<2" , R _ C=C - R. The reagent is

o
(B) HClinH,0




o N
~ QUESTION ) @

The most suitable reagent for the following conversion, is:

H3C: :CH3 INEET (National) 2019]
H

H

cis-2-butene

@ H,, Pd/C, quinoline\\//

H4C -C=C-CHy -



710 N
. QUESTION ) @

Which one is the correct order of acidity? INEET 2017}

@CHZ=CH2>CH3-CH=CH2>CH3—CH§CH>CHECH

CH = CH > CH, - C.= CH > CH, = CH, > CHy=CHy__~

(C) CH=CH > CH, = CH, > CH, - C= CH > CH, - CH,

@CH3-CH3>CH2=CH2>CH3—CECH>CHECH



710 N
QUESTION ) " @
' 2

O
=L [NEET 2016, P-I]

= (i) NaHN, /lig.NH, (i)NaNH, /lig. NH, C=C—CH, — M,
H-(C=CH (ii) CH,CH,Br > A (ii) CH,CH,Br >Yo‘,}’ e A

In the reaction,

XandY are

@ X = 2-butyne; Y = 3-hexyne

X = 2-butyne; Y = 2-hexyne

@ X = 1-butyne; Y = 2-hexyne

@ X = 1-butyne; Y = 3-hexyne



71 N

Which of the following reagents will be able to distinguish between 1-butyne and

2-butyne? |CBSE AIPMT 2012]
%aNHZ
it == O
OL" CH,—C=c-,



71 N

When acetylene is passed through dil. H,S0, in presence of HgSO,' the compound

formed is |[CBSE AIPMT 1999]
@ ether M= M — 1 a SO oM D —g
= 1, So, - :1 :c,” = o

ol

ketone

@ acetic acid
@ acetaldehyW



710 N
. QUESTION ) @

The cylindrical shape of an alkyne is due to |[CBSE AIPMT 1997]

@ three sigma C-C bonds

three mC - C bonds —C=C

@ two sigma C - C and one tC - C bonds

%e sigma C - C and two tC - C bonds




710 N
. QUESTION ) @

A compound is treated with NaNH, to give sodium salt. Identify the compound.

[CBSE AIPMT 1993]
(BFcH, o=

O?




710 N
. QUESTION ) @

Reduction of 2-butyne with sodium in liquid ammonia gives predominantly

[CBSE AIPMT 1993]
@ cis-2-butene

trans-2-butene
@ no reaction
@ n-butane

NV
Na / Xq Jj




D N
~ QUESTION ) @

Which is the most suitable reagent among the following to distinguish-compound

(III) from rest of the compounds? [CBSE AIPMT 1989]
. CH;-C=C-CH, II. CH;-CH,-CH,-CH,
@IL) CH,- CH,- C=CH IV. CH,-CH =CH,

(A) Br,/cal,
Br,/CH;COOH

() ak.kmo,
@ Ammoniacal AgNO, %



71 N

Acetylenic hydrogens are acidic because |CBSE AIPMT 1989]

Sigma electron density of C-H bond in acetylene is nearer to carbon which has
50% s-character

acetylene has only one hydrogen on each carbon

acetylene contains least number of hydrogens among the possible
hydrocarbons having two carbons

@ acetylene belong to the class of alkynes with molecular formula C_ H,__,



Benzene



Introduction:




Preparation:

1. Decarboxylation of Sodium Benzoate

1_Ong
NaPH'VCAO
™~
2 | . pi Ma’\w}

2. From Chlorobenzene




3. From Phenol

o

& e @onO

4. From Sulphonic Acid
SO,M

H20
@ (o) + sy




5. Synthesis/Reforming/Aromatisation

(eHh{ M::'O} " @
fcysy (S04

6. From Benzene Diazonium Chloride

NH ., ()V\
NaNv, tH /
- 9
6<

Q'{‘\"\l H N,



7. Manufacture

a. n-Hexane (Reforming/Catalytic Reforming/Aromatisation)

Mo, O3

Ly — 55 @

b. Coal Tar




Physical Properties of Benzene:

» Physical State: )Uqw‘q

> M.P./B.P.: X no-{ ¢

> Nature: non-poion/

> Solubility: sduble 1N\ nm—?b“w\ Sof verd-

» Aromatic Compounds : Pwdud% plesnanr sl
» On Burning: gm% Ha ]
; ng W:{' h\‘al’\ ¢ Conterd




Chemical Properties of Benzene:

. oo [(Chafh
Addition Reaction (0,_[ dadk.
Mo | N7 PP

Nu Substitution ><

+ . .
E Substitution

nitcatien
G@> SV \‘:hcmh‘w\
\no)oamaﬁ"\



1. Aromatic Electrophilic Substitution Reaction:

"
PiA s vl

Mechanism
8‘%{)*1 2y e steloaiied)
@ e ba e eO\a L
S\Dw @ =
=

Aceniven |V

1
o D



Halogenation i
, >
Yl-(-a(lha A'U3

o~
lewis vid

@\@Q&‘i U, +anhgAldy @

«,/_\ m 0
o h ), \\ ee \\
AA«—@ 2 =% o ey @ LATO + RCX—sR-C0

O \@ t Mo

a3

\ =S
A




Nitration
>
Ma Cmc-HNg @
0"‘“"9;30‘}]
01— e.g,

/4
SO 2)‘1
Base Auq
| J







—/ R"‘X + Oﬂha, Al U3

Friedal Craft Alkylation
>




CHsCl @‘*‘3
Anhy. AICI3

C2HsCl ot~
Anhy. AlCl3
M
C3HCl o, -0 o
Anhy. AlCI3 G 3
+ 0
__C__ -_—
C [<® @ @ )
e @umom\)



Note:

Fridal craft Reaction in Aryl & Vinyl Carbocation.

CHz2=CH —@/ X
q

Anhy. AICI3

<:>-QC'1
- >
Anhy. ACI3 X




Other ways to generate E*/R* (Alkylation)




Intramolecular Friedal Craft Reaction: 5/ b rennborad g

6
@*ﬁﬂ(m .
oA
5
Cl
& Anhy.
AlCl3
I
C
: =6

Anhy.
AlCl3

{CI Anhy. :
AlCI3

»
>
»




Halogenation in the present of dark:

Q
|
N (l\' e -
Ao I~ —> Hexach!wvbenrene
o
Q

halogenation in the presence of sunlight:

P | Benceahoachiede (RHO)
/ —
@ Q\));' > = Gammoxawe
TR M sh s
Q

SE (i
o

S




Hydrogenation:

+ Ha \
Ni/?a! / Pt
Combustion of Benzene:

© 20 _SeconiiH o




Ozonolysis:

Reﬂﬂgﬁm\d*\’ (\) (o'
3. 03 JH= 'C——( -1
Zn - H20 or
Pb - H20 or
© (CH3)2S




Dehydrogen

O
O - @G




: ! S
Oxidation:
S

(a) Controlled oxidation in Air oxidahiom ﬂsremm
vNde dronhe
VoV CH = ' Ao e
L 1 ¥ 2Cn, ¥ K. O
j\u_j\\(‘@"
Malel -
i \ .0
M 0
/7
R —cC
\ No
H— o v



Oxidation of Alkyl Benzene:
no’*

S e
c o
l<Ma oy
‘ @ on) @




71 N

Some meta-directing substituents in aromatic substitution are given. Which one is
most deactivating? INEET 2013]

(R)-c=N
_SO.H




o N
~ QUESTION ) @

Which of the following compounds will not undergoes Friedel-Craft's reaction
easily? INEET 2013]




o N
~ QUESTION ) @

Nitrobenzene can be prepared from benzene by using a mixture of conc. HNO, and
conc. H,S0,. In the mixture, nitric acid acts as a/an [CBSE AIPMT 2009]

@ reducing agent
acid

Wbase
@ catalysta




o N
~ QUESTION ) @

Benzene reacts with CH,Cl in the presence of anhy. AICI,; to form

|[CBSE AIPMT 2009]
@oluene

chlorobenzene




QUESTION )

Which one of these, is not compatible with arenes? |[CBSE AIPMT 1998]

@ Greater stability

Delocalisation of n-electrons

%lectrophilic additions
@ Resonance




71 N

Benzene reacts with n-propyl chloride in the presence of anhydrous AICIl, to give
i [CBSE AIPMT 1993]

@ 3-propyl-1-chlorobenzene
n-propyl benzene?( Mo oM,

@ no reaction
@ iso-propyl benzenq/



D
~ QUESTION ) @)

Which one of the following is most reactive towards electrohilie.

[CBSE AIPMT 2008]
CH20H NO2
®O) cl@f
OH s
&0 ®C




710 N
. QUESTION ) @

Among the following, the reaction that proceeds through an electrophilic
substitution, is INEET (National) 2019}

@ Q CHOH + HCl —2€at, @—cmm + H20
m + Clp -AlCI3, @—(:1 + HCl

@ @ & Clz X80 Cl Cl
@ @—ﬁzCl CUZCIZ @Cl+ N2




710 N
. QUESTION ) @

Which one of the following is a free radical substitution reaction?

[CBSE AIPMT 2003]
Anhy. AICI. Gl
@ @ + Clggy Anhy- AICL, ©/
CHs Boilin CHz2Cl
&Y e

@ CH,CHO + HCN — CH;CH(OH)CN

CH2Cl CH2NO2
@ ©/ + AgNO2 ——




1y

Among the following compounds (I-III), the correct order of reaction with
electrophile is |[CBSE AIPMT 1997]

@ >1 > ™\ ocHz NOz T\

Sod

@/{>ll>lll
I 4 [11
@l>lll>ll




‘ ' Summary )

S opf
K"fjas s NPEET

\ncerT

FOR NOTES & DPP CHECK DESCRIPTION




‘ ' Homework )
L §€‘€(Jﬂ'vq

FOR NOTES & DPP CHECK DESCRIPTION







