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 :

 :

(a)

(b) C
n
H

2n
  ( )

(c) C = C 1.34 A   

(d) 146 kcal. mol–1 

(e) (C = C) sp2 

(f)  e– (cloud)  -

(g)

(h)

117.2°
(b)

121.2°
(a)

1.34Å

1.10Å

  
C — C

H

H H

H

  
C — C

H

H H

H

  

: a < b  (  > - 

 IUPAC :

- I

S.No.

1. (CH
3
)
2
C = CH

2
2–

2. CH
3
–CH=CH–CH

2
–CH=CH

2
–1, 4–

3. CH
2
=CH–CH = CH

2
–1, 3–

4. CH
3
–CH=C=CH–CH

3
–2, 3–

5.
CH–CH–CH=CH–CH–CH–CH3 2 2 3

Cl
1 2 3 4 5 6 7 6– –3–

6. CH=CH–CH=C–CH2 3

1 2 3 4 5

OCH3

4– –1, 3–
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S.No.           

7. CH=CH–CH–C CH2 
1 2 3

CH
4

5

CH2

3– –1, 4–

8. CH–CH–C = C–CH–CH3 2 2 3

6 5 4
CH3CH2 5

3 2 1

3– –4– –3–

9.

CH3

CH3

1
2

3

4

5

6

2, 3– –1–

10. CH
2
 = C = CH

2

11. CH
2
 = C = O

12.

13.

14. 3, 7, 11– –1,

6, 10–

Ex. IUPAC :

(a) 

CH3

CH3

(b) 

Sol. (a) 2, 3–  ; (b) 1–(2– ) –1–

Ex.

(a) 4– –1, 3–  ;  (b) 1–

Sol. (a) (b)   

  :
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Ex. CH3CH CH2 ,  CH2 CH2

CH2

 

Sol .

Ex. (a) CH3CH2CH CH2 (b) CH3—CH CH—CH3   (c) C 

CH3

CH3 CH2
(d) CH2 CH2

CH2 CH2

a,b,c,d 

Sol . a  b – 

a  c – 

a  d – 

b 

CH3

C C
CH3

H H

CH3

C C
CH3H

H

–2– –2–

Ex.

Sol . 6C, 

C 

H

CH2 CH 

CH3

CH3 CH 2*

  3– –1–



( 1 )

H2O -

C 

H

C 

OH

 
 C C + HO2

Al2O3 

( a ) Al2O3  :  Al2O3 620K 

CH3—CH2—OH 2 3Al O
620K CH2 CH2+H2O

  

( b ) : conc. H2SO4 

CH3—CH2—OH 2 495% H SO
440K CH2 CH2+H2O
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OH

CHCH3 CH3

2 460% H SO

373K
  CH3—CH CH2 + H2O

–2–

C 

CH3

CH3 CH3

OH

 
2 430% H SO

363K
  C CH + HO2 2

CH3

CH3

2– –2–  2–

3°  > 2°  > 1° 

Example :

OH

 3 4H PO / heat + HO2

CH3

OH

3 4H PO / heat

CH3 CH3 CH2

+ +

(major)

 : 

Step I : (H+) 

CH2CH3 O
..
.. H  +  H


        CH 2CH3

H

O
..

H


Step I I :

 C—O 

CH 2CH3

H

O
..

H


SlowCH3— 2CH


 + H2O

    

Step II I :   (H+) 

H—CH2—
2CH


 FastCH2 CH2 + H+
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Note:  H2SO4 

CH 2

OH

CH3 CH CH3

2 4H SO


CH3—CH CH—CH3+CH3—CH2—CH CH2

2– 1–

2–  80%  20%

CH3—CH2—CH2—CH2—OH 2 4H SO


CH3—CH CH—CH3 + CH3CH2CH CH2

1– 2– 80%       1–  20%

 

Mechanism : 

CH3CH2CH2—CH2— O



—H+ H


 CH3CH2CH2CH2 2OH



3 2 2 2 2 3 2 2 2 2CH CH CH CH OH CH CH CH — CH H O
 

 

C 

H

CH3

H

C 

H

H

C 

H


H Rearrangement by

1, 2 hydride ion shift
 C 

H

CH3

H

C 

H

H

C 

H


H

20 

C 

H

CH3

H

C 

H

H

C 

H


H

E lim inationof

aproton


CH CH3 CH CH 3
2–  (major Product)

CH 2CH3 CH CH 2

  1– (minor product)

( 2 ) HX  KOH 

NaNH2 

2 2
KOH(Alc.)

HX
RCH CH X 


RCH CH2

Example CH 2CH3 CH 

X

CH3
 KOH(Alc.)

HX




CH3CH CH—CH3 + CH3CH2CH CH2

tertiary > secondary > primary

    >   > >

C  C X 

 (E2 )
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Example : O +CH  3

H

CH2 5

H

C 

H

Br

H CH3
 C 

H

C C 

H

H +CHOH + Br2 5
  

3 2 2 2 5[CH CH CH Br] [C H O]
1

Example
3 2 2 2

KOH(Alc)CH CH CH CH BrCH3CH2CH CH2

 1–

Example CHCHCHCH3 2 3

Br

KOH (Alc)
CHCH3 CHCH3

2–  (major)

 E2 

E1 

E1 mechanism :

CH3

CH3

C Cl

CH3

 CH3

CH3

C + Cl

CH3



HO +H

CH3

C

CH3


CH2



 CH2

CH3

C + HO2

CH3

E2 mechanism : E2 

HO

Cl

CH

H



CH2




Base

CH3 CH2 CHCH2CH3 CH + HO + Cl2 2



  

(A ) :

NaI Zn 



(i)

Br

–C–C–

Br

 
3

NaI
or Zn,CH COOH C=C

Mech.

Br

–C–C–

Br

Zn –C––C–

Br

••
 –C=C–+ZnBr2

(ii) CH3–CHBr–CH2Br 
3

2 5

Zn dust
CH COOH or
C H OH as solvent
 
  

 CH3–CH=CH2



23H

Mech.
NaI :

I X•
•

– C – C –

X

 C=C + IX

(i) E2 

(ii)

Example CH3–CHBr–CHBr–CH3 NaI
Acetone  CH3–CH=CH–CH3

Ex. :

(a)

CH3

H

H
Br

Br

CH3

  NaI / acetone (b)

CH3

H

H

Br
Br

CH3

 NaI / acetone

Sol . (a) 

H CH3

HH3C
 ; (b) 

H CH3

H CH3

( B )  

CH3CH 2 2X   + 2Zn + X CHCH3  CH3—CH CH—CH3 + ZnX2

( 3 )

CH3

O

C O CH2 CH R

H

 400 500 C
 CH3COOH + CH2 CHR

Hoffmann's Rule :  

Example   CH3

O

C O CH CH2 CH3

CH3

 
  CH3

CH2

COOH + CH CH2 CH + CH3 CH CH3

CH3

(Major) (Minor)



( 4 )

CH3

CH3

N

CH3


CH2 CH2

H

OH


CH3

CH3

N

CH3

+ CH2 CH + HO2 2
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Example

CH3

CH3

N

CH3


CH CH2

CH3

 
CH3

—OH


—HO2

CH3

CH3

N

CH3

CH CH2

CH2

CH3 


CH CH2 CH3

CH2

1° more stable major product

CH3

CH3

N

CH3

CH CH

CH3

CH3


CH CH CH3

CH3

2° less stable
minor product





Example

CH3

CH2

N

CH3


CH2 CH2

CH3

 
CH3

—OH


—HO2

CH2 CH CH3 (minor)

CH2 CH2 (major)

(a) 

(b)  

(c)

( 6 )

CHCOONa2

CHCOONa2

CH + 2CO +    NaOH + H2 2      2

CH2


electrolysis

At Anode

At Cathode

CH3

CHCOONa2

CH COONa Electrolysis CH  3 

CH2

CH+2CO + NaOH + H2 2

  AtCathode


At Anode


CH3 CHCOONa

CH3 CHCOONa
CH  3 

CH

CH+2CO + NaOH + H2 2

CH  3 


electrolysis

At Anode

At Cathode

( 7 ) Pyrolys is  of Tr i alkyl amine Oxide : (Cope Reaction)

CH3

CH2

CH3

NCH2R


O
 150R—CH CH2 

CH3

CH3

+   N OH

( 8 )

(I)  
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(a) ( :

(i) : 

(ii) P-2 (Ni2B )

   R–CC–R (Lindlar 's catalyst)
quinoline

2 3H Pd/CaCO R

H
C=C

R

H

:

H – H + – C C – + H – H H
H

H –C = C– (1) (2)
H H

H
C = C

H H

: 



Example  CHCHC CCHCH3 2 2 3 
H/Ni B(P-2)
or H/Pd/CaCO

2 2

2 3

(syn addition)
3-Hexyne

C = C
CHCH3 2

H H

CHCH2 3

(Z)-3-Hexene
(cis-3-Hexene)

(97%)

(b) : ( : )

 Na/Li

Liq. NH3

C = C
R

H R

H

R–C C–R 

Mechanism : Reagents Na (or Li, K) + liq NH Na + e– (sollvated electron)3  +

R – C  R   Na R
C = C

R


H – NH2

C = C 
R H

R

•

Na
•

NaNH +2 C = C 
R H

RH
(~100%)

(trans alkene)


HN–H2

Na C = C 
R H

R
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Example  CH3–CH2–CC–CH2–CH3 3Na / NH ( )  
C = C 

CHCH3 2 H

CHCH2 3H
trans

hex-3-ene

Note : (R–CCH) 

CH3–CCH + Na/NH3  CH3–CC–Na+ + [H]+

Ex.

O

CH–C C–CHCH2 2 3

(A)

 ?  

O

Sol . H2/

A 2H
Lindlar ' s catalyst -

Ex. :

CH–C CCH2 3
3Na / NH

Sol .

C = C 
CH2 H

CH3H

( 9 )  :

(ylides)

R"

R"

R"

R"

R"

R"
C=O

C=C

C – O

R–C–PPh3

R' ylide


 R–C – PPh3

R'


R'

R'
+ PhP = O3

(R, R', R" R''' )

Example

 

PhP: + CH – Br [PhP –CH] Br  3 3 3 3   PhP –CH] PhP=O +3 2 3
Bu–Li

..
Me

Me
C = O Me

Me
C = CH2

Product alkene
YlideMethyltriphenyl

phosphorium salt



27H

/ :

             

 1. C1 – C3 

C4 – C20 

> C20 : 

 2.  ()  > 

 3. _  >  (Cab=Cab )

 4.  > 

 5.  > 

# 

C

C–C=C < C – C = C – C

 6.  > 

 7. > 

(



(a) 

(b)   

CH2 CH2 > R—CH CH2 > R2C CH2  RCH CHR > R2C CHR > R2C CR2

Trans < Cis

 ( H = –ve) , 

(i) (ii) (iii)

(a) (b) (c)

(d) (e)
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 (kJ/mol )  (k cal /mol)

1-  2719 30.3 

2703 27.2 

-2- 2712 28.6 

-2- 2707 27.6 

 
(A )

[A1]  FREE RADICAL ADDITION

 H2 

R—CH CH2+H2 
Ni,Pt or PdR—CH2—CH3+ Heat of Hydrogenation.

Note: (a) 

(b) µ µ
2

1 1

H 

(c) 

( B ) [A2 ] ELECTROPHILIC ADDITION REACTIONS: >C C< 

C C + AB 
C C 

A B
Alkene Attacking molecule Addition product

Step I : – (E–Nu)

(E )

C C (Slow )
Rate determining step (RDS)  

Addition product

Step II :  (: –Nu ) 

1 .  

R CH CH 

X

CH + X R2 2  CH2

X

(Vicinal halides)
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Note: (a)   Cl2 > Br2 > I2
(b) F2 

(c) Br2 

CCl4 5% Br2 

(d) I2 

I2 

CH3—CH CH2 + I2       CH CH 2

I I

CH 3

 

 Mechanism :

(sp2 hybridised)

, 

CH2 = CH2
+ Br—Br

+ –
( )Slow   CH2

Br

CH 2

   (Halonium ion)

Br
–

Br 

Br
1

 + 
HC2

HC2
Br (Fast ) HC2Br

CH2 Br

 –1,2,–

Ex. CH2 CH2 + Br2 
aq.NaCl

Sol . 

CH2

Br

Br

CH2 CH + Br2 2

Br CH2

CH2

Br

Cl
Cl

CH2

CH2 CH2

Br Br

OH2 OH
H O2 CH2 CH2

CH2

Br

CH2




–H

Similarly CH2 CH2 + Br2

CH2

Br

Nal CH2
 + Br 

Br

CH2 CH2 I

Br CH2
 CHBr + BrCHCH2 2 2 NO3

NaNO3
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(2)

R—CH CH—R + HX  CH2 CH 

X

R R

R—CH CH2 + HX  CH CH3

X

R

Note: (i) HI > HBr > HCl > HF

(ii)

(iii)

(iv) (R—CH CH2)  HX 



(a)  HX 

CH3 CH CH + HX2  CH3 CH

X

CH2

H

Mechanism : HCl 

CH3 CH CH + H2 Cl


Slow CH3— CH


—CH3+ –Cl

Cl–+ CH3 CH CH3

 Fast CH3 CH

Cl

CH3

2–

 (CH3—CH2— 2CH


) 

(b)   HX 

CH2 CH—Cl+HCl  CH3 CH

Cl

Cl

 Mechanism :

CH2 CH Cl CH2 CH Cl
..
..:

.. ..
..:






CH3 CH

Cl

Cl 

H


Cl CH2 CH Cl

.. ..
..


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(i) (-I) 

(ii)  (+R) 

Cl -I  +ve  -ve 

 

Y


Z  


H


X,


H


OH


H


SOH,3


X


OH  



(i) HBr 

(ii)

(iii) HBr 

CH3 CH CH2

CH3 CH

Br

CH3

Isopropyl bromide

Markownikoff's addition.

CH3

n–Propyl bromide

Anti Markownikoff's addition

HBr

R O O R

HBr
CH—CH—Br2 2

 Mechanism :

( i )

(a) R—O—O—R  2RO•

(b) HBr + RO•  ROH + Br•

( i i )

CH3 CH CH + Br2

CH3 CH

Br

CHBr2

2° free radical more stable

1° free radical less stable

.

.
HBr

CHCHCHBr + Br3 2 2

.

(major)

CH3 CH CH2

.
HBr

Br

CHCHCH + Br3 3 

.

(iii) 

R R   R—R

R Br   R—Br

Br Br   Br—Br

Ex. HCl  HI 

Sol . (a) H—Cl  H—Br 

(b) H—I  H—Br 
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3.  (HOX X2/H2O) : 

(Cl )

CH2 CH2

Cl

CH + Cl2Cl Cl + HC2
 

Slow  –

Carbocation

CH2 CH2 +H

Cl


 ..

O.. H
(Fast)

CH2 CH2

Cl OH H..


–H
CH2

Cl

CH2

OH

–

 Ethylene chlorohydrin

–Cl H2O 

H2O 

HOCl > HOBr > HOI

4. H2SO4   H2SO4 

CH+ HOSOH2 3 CH3

OSOH3

CHCH3 CH 


CH3
HO2 CH3

OH

CH CH + HSO3 2 4

Isopropyl alcohol

CH2 CH + HSO2 2 4
CHCHHSO3 2 4



HO2

CH + HSO2 4 2 4

CH OH + HSO2 5 2 4

 430-440K 

5.  ( ) : 

(i) CH CH + HO2 2CH3  
H

OH

CH CH3CH3

-2-

(ii)

CH3

C CH + HO2 2CH3

H

CH3

C CH3CH3

OH

2– 2- –2–
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 Mechanism :

CH CH + H2
+CH3

(Slow) CH CH 3CH3



 Carbocation (2°)

CH3 CH CH + H3 


O
..
.. H ( )Fast 

H O H

CH3 CH CH3

..


 –H

O H

CH3 CH CH3

Propan-2-ol

6 . NOCl   CH CH + NOCl2CH3

Cl

CH3
 

CH

NO

CH

7.  

CH CH + BH2 2 62R 
 

2(R CH2 CH) BH2 2





CH CH2R

CH2 CH) B2 3(R 
CHR CH2

CH2 CH)2 22(R BH

+ – + –

Trialkylborane

BH3 THF ( ) 

Example CH HCH + B23CH3

 H

H

  



THF (CH3—CH2—CH2)3B

BHR2 

Example CH CH + BHR2 2CH3

 
 CH2CH3 CH2 BR2

3CH3

HO/H2 CH2(CH3 CH2 CH) B2 3
CH + HBO3 3 3

Propane

CH3

H O /OH2 2 CH2 CH2

Propanol

OH

(1° alcohal)

CH3

Cl
CH2 CH2

(1° amine)

NH + NaCl + HBO2 3 3

Propanamine

NH2

NaOH

Tripropyl Borane

+



8.  (THF) 

NaOH 

CH3—CH CH2  

OH

CH3 CH CH3

(i) (AcO)2 Hg/H2O (Mercuric acetate) or (CH3COO)2 Hg/H2O
(ii) NaBH4/NaOH
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 Mechanism :

CH3 COO

CH3 COO
Hg H o2  CH3—COO

—  +  CH3—COOHg+ (Electrophile)

CHCH3

HgOOCCH3

CH + HgOOCCH 2 3 CH CH2
CH3

++

:

HgOOCCH3

CH CH2CH3


(cyclic cation)

HO2 O H


H

CHCH3 CH2

HgOOCCH3

 OH

CHCH3 CH2

HgOOCCH3

(Oximercuration)







N
aB

H
/N

aO
H

4

OH

CHCH3 CH + CHCOOHg2 3

H
(Product)



+





O H

H

::

–HO3
+

Note : 



CH3

CH3

OH

CH3

H /HO2 C

CH3

CH3

(i)BH/THF3

CH

HCl

CH CH

CH3

CH2

CH2 CH3

(ii)HO/  OH2 2

(i) (AcO) Hg/HO2 2

(ii) NaBH/NaOH4

HBr

Peroxide

CH CH2

OH

CH3

CH3

CH3

Cl

C CH2 CH3

CH3

CH3

CH CH CH2

OH

H

CH3

H

CH CH CH2

BrCH3

+

–

9. CO

100-150°C  200 

H-

(-CHO) 

R CH CH + CO + H2 2

Co/150°C

high pressure

R CH2 CHOCH2

R CH CH3

CHO



35H

10.  80°C H2SO4 H3PO4 

2CH3 C CH2

CH3

CH2 C CH2

CH3

CH3

C  CH + CH3 3

CH3

C  CHH SO , 80°C2 4

CH3

CH3

C  CH 3

CH3

Mechanism :

CH3 C  CH + H2


CH3

C  CH 3

CH3


 CH 3

CH3 C CH + 2 

CH3

CH3

C  CH 3

CH3

C  CH2


CH3

CH3

C  CH 3

CH3

 CH 3 

CH2 C CH2

CH3

CH3

C  CH 3

CH3

CH3 C CH

CH3

CH3

C  CH 3

CH3

–H


11.  (CH2N2) 

CH2 CH2 + CH2N2
 CH2  CH + N2 2

 CH 2

CH3
CH3 CH2CHCH.. CH + CH2  2

:

 CH 2

: CH2 CH2

12. HCN :


CH3 CH CH + HCN2
CH3 CH CH3

CN

  

( B )  : 

( 1 )  CO2  H2O 

CnH2n + 
3n

2
O2  nCO2 + nH2O

O2 
3n

2
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Ex. 20 mL 90 mL 

Sol .

2

2

O 3n
 (for Alkene)

2

2

O 3n 1


 (for Alkyne)

n 

20 2

90 3n
    n = 3  [C3H6].

Ex. 1 

Sol . n 2n 2 2 22C H 3nO 2nCO 2nH O  

 2 3n O2 

 1  
3n

2
 O2 

= 1.5n mole of O2

Ex. 30 mL 150 mL 

Sol . C2H4 = x mL

 = (30–x) mL

C2H4 2 4 2 2C H 3O 2C 2H O   

 1  C2H4  3 O2 

 C2H4 x mL  3x mL O2 

C4H8 C4H8 + 6O2  4CO2 + 4H2O

 1 C4H8 6  O2 

 (30–x) mL " "  , 6 (30–x) mL O2 

O2 = 3x + 6 (30–x) mL = 150 mL(Given)

x = 10

 C2H4  10 mL 

 C4H8 20 mL 

( 2 )

(i)

(ii)
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(iii) Zn  H2O 

Example : CH3 C CH CH3

CH3

Ozonolysis CH3 C O + CHCHO3

CH3

(iv)

'O' 

Example CH3 C

H

O + O C

H

CH3
 CH3 CH CH CH3

1 2 3 4

Ethanal  
But-2-ene

Example H C

H

O + O C

H

CH2
 CH2 CH CH2 CH3

1 2 3 4
CH3

Methanal Propanal      
But-1-ene

Example CH3 C

CH3

O + O C  CH3 C C CH3CH3

CH3 CH3CH3

 Propanone   2,3–Dimethyl but–2–ene

 LiAlH4  NaBH4 

R' CH

O

CH R"

O

O

LiAlH4

R'CHOH + R"CHOH2 2

(Alcohols)

( 3 )   

OH

C  C 

OH 

( a )

1%  KMnO4 (i.e.,  KMnO4

 MnO2 

C C + HO + [O]2
4

OH
KMnO

–


OH

C

OH

C Glycol

(cis–addition)

( b ) OsO4 : 

R CH


R CH
+ OsO4

R CH

R CH

O

O
Os

O

O

HO2
R CH

R CH

OH

OH
+ HOsO2 4

cis–addition

( c )  :

O

H C O O H> C C < + HCOOH >C C<

O

2H O

HO

>C

H

C<

OH

trans glycol
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(4)

(a) Ag  250°–400°C 

CH2 CH2 2

1
O

2
 Ag



O

CH2 CH2
2H O

OH

OH

CH2 CH2 (anti addition)

(b)  

RCH CH2 + C6H5COOOH R

CH2

CH
O + CHCOOH6 5

   Epoxide

 (CF3COO2H) 

2 2 4 2

2 2 2 2

 H ,O , OSO / H O

X ,HOX,RCOOH/ H O, Ag O/ H O





Example (i) C

C

HCH3

CH3 H

Br2

Anti addition

D2

Syn addition

H Br

Br H

CH3

CH3

H

CH3

CH3

D

H D
cis–alkene

+
H Br

Br H

CH3

CH3

(ii) C

C

HCH3

CH3H

Baeyer's

Reagent

RCOOOH/H O2

Anti addition

OH H

H OH

CH3

CH3

H

CH3

CH3

OH

H OH
trans-alkene

+
OH H

H OH

CH3

CH3

Syn addition

( 5 )

  HCOOH 

 CO2  H2O 
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CH2 CH2+4[O] 2HCOOH 2[O]2CO2 + H2O

CH3CH CH2
5[O] CH3COOH+CO2+H2O

CH3CH CHCH3 4[O] 2CH3COOH

CH3

CH3

C CH2

4[O]
CH3

CH3

C O + CO + HO2 2

( 6 )

CH2 CH2+H2O2
2

l2

PdCl

CuC
 CH3CHO

(C ) SUBSTITUTION REACTION (Allylic subst itution) :

Cl2  Br2 

CH3—CH CH2 + Cl2 5000 C  ClCH2—CH CH2 + HCl

(3- -1- )

N-  (NBS) 

O

CH + CH2 2 CCH3 CH

C

O

NBr
CH2

(NBS)

O

CH2 C

C

O

NH + Br
CH2

CH2 CH CH2

Example (i)
CH3

NBS
CH2 Br

(ii)

CH3

H

NBS

CH3

.
Br




CH3

Br

3° more stable

(D) POLYMERIZATION :

(i)

(ii)



40
H

(iii)

(iv)

(v)  (R3Al+TiCl4) 

 

1. CH2=CH–Cl ( HC–HC )2 n

Cl

– –

( )

(PVC)

2. - F2C=CF2 ( FC–CF  )2 2 n– –

598K 

(PTFE)

3. CH=CH–C=CH2 2

CH3

isoprene

4. ( HC–HC)2 n– –

CN

5.
CH3

CH=C2

COOCH3

CH3

–CH C2–

C=O

OCH3 n
(PMMA)

( E ) ISOMERISATION :

 500°  700°C  [AlCl3  Al2(SO4)3] 

CH3CH2—CH CH2
Catalyst

CH3—CH CH—CH3 +CH3 C CH2

CH3

1–Butene  2–Butene Isobutylene
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  :

(a)

(b)

(c)

(d)  (C2H4  10% O2)

(e)

S
+S

CH2

CH2 
+ SCl  2 2 + 

CH 2 CHCl     2 CHCl2

CH2 CH2 CH2

  2 2,     ,  '–

 :

(1) 

KMnO4 

 

(2) Br2/H2O 

 

 
 

(3) O3 ( ) 

  

CH =CH +H O+O2 2 2

CH –CH2 2

alk. KMnO4

OH OH

Br +CH =CH2 2 2
CH –CH2 2

Br Br
White ppt.

CH =CH+O2 2 3 2HCHO
Zn/H O2

C = C

C=O

Compounds

DIENES

 CnH2n–2 

:

(Isolated dienes) : 

Example CH 2 CH2CH2 CH
1 2 3

CH 
4 5

CH3

CH CH2CH2 CH
1 2 3

CH 
4 5

–1,4– 3– –1,4–

(Conjugated dienes) :  

Example CH CH2 CH
1 2 3

CH 2
4

CH3

CH CH3CH2 C
1 2 3

CH 
4 5

-1,3-  2- -1,3-
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(Commulate dienes) :  

Example CH 2CH2 C
1 2 3

CH CH3CH2 C
1 2 3 4

-1,2–  –1,2–



–1,3–

CH CH3CH2 CH CH   CH CH2 CH
 

CH CH3  CH CH2 CH
 

CH CH3

-

–1,4– 

CH 2 CH2CH2 CH
1 2 3

CH 
4 5

 CH 2 CH2CH2 CH
1 2 3

CH 
4 5 

(I) (II)

C3 





1. 1,3–

(A )  : –1,3–

( a )  : 

     1,2  1,4 

       

CH2

CH2

CH

CH CH CH2

CH CH2

1 2 3 4 Br2

1 2

Br
3

Br
4

3,4–Dibromobut–1–ene
(1,2–Addition)

CH2 CH CH CH2

1 2

Br
3

Br
4

1,4–Dibromobut–2–ene
(1,4–Addition)

Buta–1, 3 diene

1,2– 1,4-

 Mechanism : 

CH BrCH2 CH CH + Br2


 CH CH2 CH CHBr + 2 Br

 

-1,3-  (2°)
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2° 

CH CH2 CH CH2


Br  CH CH2 CH CH2


Br

I II

Br
1

I  II 

CH2 CH CH CH2

Br

Br

(1,2–Addition)

CH2 CH CH CH2

Br


Br

Br

CH2 CH CH CH2 Br


CH2 CH CH CH2 Br


1,4–addition  (Main product)

( b ) H—X CH2 CH—CH CH2
HBr ?

 Mechanism :  H+ 

CH BrCH2 CH CH + H2


  CH CH2 CH CH+ 3 Br


–

Carbocation (2°)

CH CH2 CH CH3


CH 2 CH


CH3CH

(I) (II)

(I) Br– 1,2- (II) 1,4-

Br + CH2 CH CH CH3

– 

Br

CH2 CH CH CH3

1,2–

Br + CH2 CH CH CH3


–  

Br

CH2 CH CH CH3

1,4–

(B )

1,2  1,4 

 –1,3–

(BrCCl3)

CH2 CH CH CH + BrCCl2 3

1 2 3 4 Benzoyl

peroxide


Br

Cl CCHCH3 2 CH CH + Cl CCH2 3 2 CH CH CH2

4 3 2 1 4 3 2 1

–1,3–   
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 Mechanism : 

Step I : 

C6H5CO—O—O—COC6H5 Homolysis C6H5—CO— O O
 

 —COC6H5

C6H5—CO— O

 6 5C H


+CO2

6 5 3C H BrCCl


 C6H5—Br + 3CCl


  Trichloromethyl free radical

Step II . –1,3-

3CCl


+CH2 CH—CH CH2  Cl3C—CH2— CH


—CH CH2

 Free radical (secondary)

Cl3C—CH2— CH


—CH CH2  Cl3C—CH2—CH CH— 2CH


Step I II .

Br


 1,2  1,4 

BrCCl  + Cl C3 3 CH2 CH
.

CH CH2
 

Br

Cl C 3 CH2 CH CH2CH

   (1,2-Addition product)

Br

Cl C 3 CH2 CH CH2CHBrCCl  + Cl C3 3 CH2 CH
.

CH CH2

(1,4–Addition product)



2.

(4- )

 (2- )

(4 +2) 

 4-  2 

HC

HC

CH2

CH2

+
CH2

CH2



HC

HC

CH2

CH2

CH2

CH2

–1,3–  (Diel Alder adduct)
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HC

HC

CH2

CH2

+
CH

CH2

CHO


HC

HC

CH2

CH2

CH

CH2

CHO

–1,3– 3-

Ex. N.T.P. 2.5 gram/litre 

Sol . 1 = 2.5 gram/litre

  = 2.5 x 22.4 = 56

n 2n 2C H  =  or 14n+2 = 

n 2nC H =  or 14n = 

n 2n 2C H  n 2n 2C H  =  or 14n–2 = 

14n = 56    C4H8 

   n = 4

 O2 

1
2

2
    

O 3n+1


 2
2

2
    

O 3n


 3
2

2
    

O 3n–1


Ex. N.T.P. 2.24 

100% 

Sol . 3 8 2 4 3 6 2 2 4C H O H SO C H H O H SO   

 = 60

1 60 1 22.4 

  22.4 C3H6 60 g 

  1 
60

22.4
 g 

  2.24 
60

x2.24
22.4

        Ans. = 6 g
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 :

  

 :

(a)

(b)

(c) (G.F.) C
n
H

2n
 ( )

(d) CC 1.20 Å 

(e)  192 kcal. mol–1 

(f) (CC) sp 

(g) sp  bond (180°)

(h)  p  (90°) 

 C-C 

   

180°
1.20Å 1.06Å

  
H H

   
H – C – C – H

Note : C  C 

 IUPAC :

SN.

1. CH  CH

2. CH
3
 – C  CH

3. C  C – CH
2
 – CH

3
-1-

4. CH
3
–C  C – CH

3
-2-

5. CH–CH–C  C  3  –CH–CH–CH2 3

CH3 Br

6- -2- -3-


