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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-
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

           

(i) CH–CH–CH–C  CH & CH–CH–C CH3 2 2 3 

CH3

(ii) CH
3
–CH

2
–CH

2
–C  CH & CH

3
–CH

2
–CC–CH

3

(iii) CH
3
–CH

2
–CC–CH

3
 & CH

3
–CH=C=CH–CH

3
 & 

Ex. -  

Sol. 180° 

Ex. –2– –5–   ?

Sol.
C = C 

MeC CCH 2 H

MeH
(trans)

  , 
C = C 

MeC C–CH 2

H

Me

H
(Cis)

  :

1. NaNH
2
 (Sodamide) or Alc. KOH or

ROH + RONa.

 

X

R C

X

CH

H

H

alc.KOH
HX R C

X

CH

H

2NaNH  R—C CH + NaX +  NH
3

(Stable by resonance)

(Vinyl halide)

(a) alc. 

NaNH
2
 

(b)  
2NH

1
 , RO1  

(c)

2.

 R

X

C C

H

H

X

H

alc.KOH
HX R C

H

C

X

H 2NaNH
HX    R—C CH

(a) (1, 2 1, 3 
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Example :

X

CH C C

H

H H

X

H

H 2NaNH CH
2

C CH
2

+ CH3—C C—H

(Major)

(b) . KOH 2- NaNH
2
  1-

Example :

H

CH3 C C

H

X

X

CH

H

H Alc. KOH

NaNH2

CH 3 C C CH (major)3

CH 3 CH2 C CH (major)

3. Zn 1, 1, 2, 2 

R

X

C C

X

H

X

X

2Zn R—C CH + 2ZnX
2

4.

CH

CH COOK

COOK
Electrolysis

CH

CH
+CO

2

Mechanism :

CH

CH COOK

COOK
lonization

CH

CH COO—

COO—
   +2K+

 CO
2
 

CH

CH COO—

COO—

–2e
CH

CH COO

COO

.

.

(Oxygen free radical)

CH C O

O

CH C O

.

.

.

.

.

.

O

22CO
CH

CH

 KOH  H
2
 

2K+ + 2e— 2K

2K  +  2H
2
O  2KOH + H

2


Ex. pH 

Sol. NaOH pH 
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5.

CH 3C— H CH — Mg
    

 —Br  
C

CH

MgBr
+   CH

4 
  RI   Mg

Br

I
+  R —C CH

 R—C CH  +  CH
3
Mg—Br  

C MgBr

C R
    +   CH

4 
 R I' R' —C C—R + Mg

Br

I

6.

(a )

CaC
2
  +  2H

2
O  CH CH + Ca(OH)

2

Ca+2  + C
1

C
1

 +  2H+  +  2OH–  CH CH  +  Ca(OH)
2

(b) 15000C 

2CH
4

Electric arc CH CH  +  3H
2

(c )

2C  +  H
2
  1200 CCH CH

(d) [CHI
3
 ,CHCl

3
] 

CHI
3
  +  6Ag  +  I

3
CH  CH CH  + 6AgI

(e)

4CH
4
  +  3O

2
  1500 C2CH CH  +  6H

2
O



(a ) (

(

)

(b)



(a )  

(b)

1 - 

C—H s - 

C—H C—H —C—H

  50%  33%   25%

s - p - s - 

s - (50%) 

–C–H H 
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–C–H 

C—H   >       C—H   >   —C—H

    sp sp2 sp3

HO  >  ROH  >  HC CH  >  HNH  >  CH CH  >  CH—CH2 2 2      2 3 3     



(1)

 C C  

 >  > 

(i) R—C C—R
+H R C

H

C R
+

(ii) R—CH CH—R
+H R CH

H

CH R
+

R—CH C


—R < R—CH
2
— CH


—R

EN 

(+) ve 

(a ) Pt, Pd Ni 

H
2
 

R—C CH  2Ni,H
300 C R—CH CH

2
2Ni,H

300 C R—CH
2
—CH

3

 [Pd/CaCO
3
 ] 

R—C C—R'
2

Lindlar 's catalyst
H   

R
C C

R'

H H

   cis - alkene

Na/NH
3
 

R—C C—R' 3

2

Na/NH
H   

R
C C

H

H R'

  trans-alkene
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(b) Cl
2
 > Br

2
 > I

2

Cl
2
 Br

2
 

R—C CH 2

3

2Cl
FeCl R

Cl

C C

Cl

H

Cl

Cl

Mechanism :

Cl
2
 + FeCl

3
 Cl+ + –

4FeCl

R C CHCl R C CH


R C CH

Cl
+

: :Cl..

[(+) ve C–

]

R C

Cl

CH + FeCl3

Cl

R

Cl

C C

Cl

H

Cl

Cl

[FeCl4]


FeCl3 Cl2







+

[(+) ve Cl–

]

Ca(OH)2 

+ Ca(OH)2 –HCl
CHCl

CCl2
H C C H

Cl

Cl

Cl

Cl

 Br
2
 

CH CH  +  Br
2

2H O Br—CH CH—Br

CH CH  +  Br
2

liquid Br C C—Br

HH

Br Br

CH CH  +  I
2

ethanol CHI CHI ( )

CH CH  +  I
2

3NH I—C C—I  +  NH
4
I ( )

 

(c ) (H – X) : 

H – X HI > HBr > HCl > HF

R—C C—H H X R

H

C C

H

H

X

X

(  )
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Mechanism :

R—C CH  H
[H X]


 R

H

C C H
+

( )

R— C


CH
2

–X R C

X

CH2

R C

X

CH2

H R C

X

CH2

H


+ R C

X

CH2

H



X +M (X –I)

R C

X

CH3

+
X

1
R C

X

CH3

X

(d) HOX  

   HOCl > HOBr > HOI

R C CH + HOCl R

O

C CHCl2

Mechanism :

R—C CH Cl
[HOCl]


 R

: :Cl

C CH
+

..

  R

Cl

C CH
+

( )

R

Cl

C CH
+

 HO
1

 R C

OH

CH

Cl

R C

OH

CH

Cl

Cl R C

Cl

CH

ClOH


+  


R C CH

ClOH

Cl

(OH +M (Cl +M )
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R C

Cl

CH

ClOH

+  HO
1

R C CHCl2

OH

OH

2H O R

O

C CHCl2

( ) ( )

(e) BH
3
  B

2
H

6
  THF 

3R—C C—R 3BH
THF (R C C

H

) B3

R

BH
3
 THF 

R C C R + B
H
H

H

 –+
–

–

–

+

 R CH C BH2

R

R CH C BH + 2R2 

R

C C R (R CH C ) B3

R

(R C C

H

) B3

R

HO(  OH)2 2

Basic oxidation
(R C C

H

OH + B(OH)3

R

 R CH2 C

O

R

(Ketones)(enol form)

C C

H H

H HO/ 2

R R

+  B(OH)3

(cis-Alkene)

–

+

Example :

        CH
3
—C C—CH

3
3BH

THF (CH3 C C

H

) B3

CH3

2 2H O / HO
1

CH3 CH C OH

CH3

CH3 CH2 C CH3

O
(enol form (keto form

less stable)  more stable)

(2) Hg+2, Pb+2, Ba+2 

– e– e– 

(a ) H
2
SO

4
 Mg+2 H

2
SO

4
 [1% H

2
SO

4
 + 40% H

2
SO

4
] 

CH CH  +  H—OH  CH
2

CH—OH      CH
3
—CHO

CH
3
—C CH  +  H—OH  CH3 C CH

OH H

     CH3 C CH3

O
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–OH C (ene + ol) 

R—C CH 2 4

4

Hdil. SO (1%)
dil.HgSO (40%) R C CH3

O
Mechanism :

R—C CH 
2Hg R C CH

:Hg+


 R C CH

Hg
+2

R C CH

Hg
+2

H O H
..
.. R C CH

Hg

H O H

–H R C CH

Hg

OH

H
–Hg+2

R C CH

H

OH

R C CH3

O

(enol) (Keto more stable)

+

+

+

+

+

Example : CH
3
—C C—CH

3
2

2
H /H O

Hg


 CH3 C C

H

OH

CH3
CH3 C CH2

O

CH3

 2-butanone

(b) HCN  HCN 

CH CH  +  HCN 2Ba(CN) CH
2

CHCN

N 

CH
2

CHCN Polymerisation CH2

CN

CH( )n

       Orlon

(c)

CH

CH
 + 

OOCCH3

H
 2Hg

 CHOOCCH3

CH2

  3CH COOH CH(OOCCH)3 2

CH3

         

CH2 CHOC CH3

O

CH2

O

CH( )n

C CH3

O

CH2

OH

CH( )  + nCHCOOHn 3Polymerisation Hydrolysis

OC CH3

OCHCH3

OC CH3

O

 CHO + CH3

CH3 C

O

CH3 C

O

O



55H

(d )   BF
3
  HgO 

CH CH  +  CH
3
OH  3BF

HgO CH
2

CHOCH
3
 3CH OH CH3 CH

OCH3

OCH3

       

R—C CH  +  CH
3
—OH  3BF

HgO R C CH2

OCH3

 3CH OH R C CH3

OCH3

OCH3

  

(3) AsCl
3
  AlCl

3
  HgCl

2
 AsCl

3
 

CH CH  +  Cl—AsCl
2
  CH Cl

CHAsCl2

2– 

antidot - BAL ( ) BAL 

CH2 CH CH2

SHSH OH
2,3-  -1- (BAL)

(4)  : Ni(CO)
4
 CO 

  +  CO  +  H
2
O 4Ni(CO)

  +  CO  +  R–OH 4Ni(CO)

CH

CH
 + CO  + H

2
O 4Ni(CO)

CH2

CHCOOH

CH

CH
  +  CO  +  

R

H

O
4Ni(CO)

CH2

CHCOOR



(a ) C
n
H

2n–2
  +  

3n 1

2


O

2
 nCO

2
 + (n-1) H

2
O + Heat

2HC CH + 5O
2

 4CO
2
 + 2H

2
O + 312 K.cal

welding cutting 

(3000° C)

(b) KMnO
4
  KMnO

4
 

CH

CH
+ 4[O] 4alk.KMnO

COOH

COOH

CH
3
—C CH  +  4[O] 4alk.KMnO CH

3
—COOH  + HCOOH
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(c ) KMnO
4
 K

2
Cr

2
O

7
 KMnO

4
 K

2
Cr

2
O

7
 

R—C C—R'  + 2[O]  R C

O

C R'

O

2H O [O] RCOOH  + R'COOH

CH

CH
 +  2[O] 

CHO

CHO
2H O [O] 2HCOOH

glyoxal

CH
3
—C CH  +  2[O]  CH3 C O

CHO

2H O [O] CH
3
COOH  +  HCOOH

Ex. KMnO
4
 

Sol.

CH3 C

O

OH + HO

O

C CH3
  3 3

2Butyne
CH — C — C — CH

(d)

CH

CH 2

2[O]
SeO

CHO

CHO

CH3 C

CH3 C 2

2[O]
SeO

CH3 CO

CH3 CO

2– –2, 3–

(e) (O
3
) : sp-C- C

O

C

O

     R C C R + O3  R C C

O

R

O

O

R C C

O

R + HO2 2

O

R C OH+ R 

O

C OH

O



(O
3
 

H
2
O

2
 C

O

C

O

Zn H
2
O

 
H

2
O

2 

H
2
O

2
 + Zn ZnO + H

2
O
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Example : CH3 C CH

(i) O3

(ii) H O2

CH3 C C

O

H+ H O2 2

O

 CH3 C OH + HCOOH

CH3 C C H+ ZnO
(i) O3

(ii) H O/Zn2

O O

O



1- 
–

C— H
 

H+ H+ 

(a ) 1 - 

H—C C—H 2NaNH
 NaC C —H 2NaNH

 NaC CNa

NaC CNa  +  2HNO
3
   HC CH  +  2NaNO

3

1 - 

(b) 1 - 

.

R—C C—H + Cu
2
Cl

2
 + NH

4
OH  R—C CCu  +  NH

4
Cl  +  H

2
O

R—C C—H + AgNO
3
 + NH

4
OH  R—C CAg  +  NH

4
NO

3
 +  H

2
O

1– 

2– 

  1 - KOH 2 - 

CH
3
—CH

2
—C CH alc.KOH

 CH
3
—C C—CH

3

1–Butyne 2–Butyne

2 - NaNH
2
 1 - 

CH
3
—C C—CH

3
2NaNH

 CH
3
—CH

2
—C CH

2–Butyne 1–Butyne



(a )

Cu
2
Cl

2
 NH

4
OH 
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2HC C—H 2 2

4

Cu Cl
NH ClCH

2
CH—C C—H

HCl 

CH
2

CH—C C—H HCl CH2 CH C

Cl

CH2
 Polymerisation  

2– –1, 3 

3CH CH  2 2

4

Cu Cl
NH Cl  CH

2
CH—C C—CH CH

2

(b)

3CH CH Red hot
iron tube

3 CH
3
—C CH Red hot

iron tube

CH3

HC3 CH3

3 CH
3
—C C—CH

3

Red hot
iron tube

CH3

CH3

CH3

CH3

CH3

CH3

3 HC CH 4

6 5 3(

Ni(CO)
C H ) P

(triphenyl–1–phosphene)

  (90% )

4CH CH 2Ni(CN)

HC

HC

CH

CH

CH CH

CH CH

1,3,5,7–
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NH3 2HCN

NH3

HCN

CHN,2 2 

CHN2 2

S

Fe

–N2

cold ether solution

Al O, 400°C2 3

CH CH

CH CH
N

H

CH CH

CH2

CHN2 2

–N2
CH CH

CH2

CH2

 (1,1,0) 

CH

CH

CH

N

NH

H2

CH2

CH2

CH

N

NH

CH

CH

CH

CH

S

HC CH

..

N
..

——––––

.. ..

..

..

(vi) HCHO  (ethynylation)

CH CH  +  HCHO Cu HC CCH
2
—OH HCHO

OH OH

C CCH2 CH2

     

(vi i) NaOCl 

H — C C—H   +  NaOCl 
0 C

absenceof air and light
 H—C C—Cl  +  NaOH

H—C C—Cl  +  NaOCl  
0 C

absenceof air and light
 Cl—C C—Cl  + NaOH



(i)

(ii)

(iii)

(iv) PVC, PVA, 

(v)
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 :

                 

(1) CH
2
=CH

2
+H

2
O+O 4alk.KMnO

                                

OH

CH–CH2 2

OH KMnO
4

       – C  C – (2) Br
2
/H

2
O

Br
2
+CH

2
=CH

2
  Br

CH–CH2 2

Br

(3) O
3
 ( ) R–CC–R' 3O RCOOH+R'COOH

 :

terminal alkyne 

              H –C C–CHCH 2 3

1- 1-

               

(1) R–CCH+CuCl NHOH4

R–C C Cu (red) + NH
4
OH

R–CC–H (2) AgNO
3
+NH

4
OH R–CCH+Ag'  R–C  C Ag ( )

(3) Na HC  CH + 2Na  Na – C C – Na + H
2
 

(i) CCl
4
 Br

2
 

(ii) 1% KMnO
4 

(iii) 1 -  AgNO
3
 Cu

2
Cl

2
 

Note : (i) (ii) (i.e. )

(iii) 1- 1 - 2 - 



CuCl2 2 

CuC CCu (CH + CH)2 6 2 4

KCN conc. HSO2 4



[CH  +  CH  +  CH]2 2 2 4 2 6
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SOLVED EXAMPLES

Ex. R—CH
2
—CCl

2
—R vfHkdeZd  R—C  C—R  -

(A) Na (B)  HCl  H
2
O (C)  KOH  C

2
H

5
OH (D) Zn

Ans.(C)

Sol.  KOH 

Ex.  HCl  600C (333 K)  HgCl
2
  -

(A) (B)  (C)  (D) 

Ans.(B)

Sol. (B) H–C  C – H + HCl 2HgCl
60

 CH
2
 = CH – Cl

            

Ex.  H
2
SO

4
  HgSO

4 

(A) (B)  (C)  2- (D) Ans.(D)

Sol. CH
3
 – C  CH + H

2
O   CH3 C CH2

OH

 CH3 C

O

CH3

Ex.  KMnO
4 

 -

(A) (B)  (C)  (D) 

Ans.(C)

Sol. H – C   C – H + 4[O]  
COOH

COOH

Ex.

(A) (B) (C)  1- (D) 2-

Ans.(A)

Sol.

Ex.  -

(A) (B)  (C)  (D) CH
3
CHO Ans.(C)

Sol. HC  CH 3

2

(i)O
(ii) H O / Zn  H C C

O
Glyoxal

O

H

Ex.  -

(A) 1, 1, 2, 2- (B)  1, 2-

(C)  1, 1- (D) 2, 2- Ans.(C)

Sol. CH
3
–C  CH + 2HOCl  CH3 CHCl2C

OH

OH

2H O
CH–C–CHCl3 2

O
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Ex.  -

(A) (B)  (C)  (D) Ans.(D)

Sol.   3CH
3
C  CH  

HC3 CH3

CH3

Mesitylene

Ex. CH
3
COOH CH CH Hg2+  -

(A) CH
3
CH(OOCCH

3
)
2

(B) CH
2
 = CH(OOCCH

3
)

(C)  (CH
3
COO)CH

2
—CH

2
(OOCCH

3
) (D) 

Ans.(A)

Sol. H–C  C–H + 2CH
3
COOH   CH

3
 – CH(OCOCH

3
)
2

Ex.  NaNH
2
  -

(A) C
2
H

2
(B)  C

6
H

6
(C)  C

2
H

6
(D) C

2
H

4

Ans.(A)

Sol.

H–C  C–H + NaNH
2
   H – C  C–Na+ + 

1

2
H

2


