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  ( Introduction) :

(i)  

(ii) dil.   conc. HCl, dil.  conc. H2SO4, dil.   conc. HNO3,

K2Cr2O7, KMnO4 

Praffins)  (Parum= , affins = ).

Proper ty Character is t ics Property Character is t ics

of alkane of alkane

CnH2n+2 C—C 1.54 A°

C—C 82.67 kcal/mole C—H 1.112 A°

C—H 98.67 kcal/mole C sp3

109°.28



1. ( )  ( )

R—CH CH—R + H2
Catalyst R—CH2—CH2—R

R—C C—R + 2H2
Catalyst R—CH2—CH2—R

Catalyst :

(a) Pd/Pt 

(b) Ni, 200–300° C 

(c)  

(d) Ni, Al NaOH. A1 

Ni 

(e)

2 . R—X 
2H

(Nascent Hydrogen)
   R—H + HX

(i) Zn + HCl (ii) Zn + CH3COOH (iii) Zn—Cu couple in C2H5OH

(iv) Red P + HI (v) Al + Hg + 

 Mechanism : Zn  Zn+2 + 2e


R — X


2e R + X 

R
–
 + H

+
Cl

–
 R—H + Cl1 Zn+2 + 2Cl

–
  ZnCl2.

(a)  H2/Pd LiAlH4  H2/Ni. 



2

(b)  (R- X) 

(c) 

3 .   Na 

Dry

ether
R — X 2Na X — R R — R 2NaX  

(a) Na 

2Na + H2O  2NaOH + H2

CH3I + NaOH  CH3OH + NaI

(b)

(c)

(d)

(e)

 Mechanism :  

( a )

2Na 2Na+ 2e1 
R — X



2e R + X
 



R — X + R


R — R + X– 2Na+ 2X1  2NaX

 

Example : 2C2H5—I + 2Na  C2H5—C2H5 + 2NaI

n–

( b )

Na Na+ e1


R — X


e R + X.


R R R — R   Na X NaX  1

CH — CH + CH2 2 2 5
CH    +    CH2 6 2 4

. . .
H.

   

Ex. Na 

Sol . 2, 3 - 

Ex.

Sol . n - , 2 -  2, 3 
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Ex.

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

Sol . (C) [Hint : ]

Ex. n-

(A) n- (B) n- (C) n- (D) 

Sol . (D) C2H5—Cl + C3H7Cl  
Na

dry ether
  C2H5 —C2H5 + C3H7—C3H7 + C2H5—C3H7

4. - :

 i.e.  R—R' 

(i) RX + Li RLi + LiX

(ii) 2RLi + CuX R2CuLi + LiX

(iii) R2CuLi +
(1 or2 )
R 'X
 

  R—R' + RCu + LiX

Note : 

5 .

Na Zn 

R—X + 2Zn + RX  R2Zn + ZnX2

R2Zn + R—X R—R + RZnX

6.

RCOONa + NaOH 
Cao
R—H + Na2CO3

(a)

(b) -COOH 

(c)

(d)  CaO NaOH 

(e)  H2 

2 2 3

3 4 2 3

HCOONa + NaOH (CaO) H +Na CO

CH COONa + NaOH + CaO CH  + Na CO





 
   

 Mechanisim : 

CH 3 C

ONa

O + OH(NaOH)  

ONa

OH

CH3 C O
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ONa

OH

CH3 C O  CH + HO3  C

ONa

O (NaHCO)3


CH + H3  C

O

O ONa  CH3 C

O

H + O ONa

C

O

O O Na + Na
 Na2CO3

(a)

CH2

COOH

COOH
  CH3COOH + CO2

(b) CH4 CH3COOH 

(c) C2H6  CH3CH2COOH 

(d) CH3 —CH2 —CH3 2–

Ex.

(A) 4 (B) 3 (C) 2 (D) 5

Sol . (C)

(i) CH3 CH CH2 COOH

CH3

  CH3 CH CH2 H

CH3

(ii)  

COOH

CH3 C CH3

CH3

  

H

CH3 C CH3

CH3

  

 (-I)   – I 

Example : (i) R CH CH2COOH

OH

3
NaHCO


  R CH CH2

OH

H

(ii) R CH CH2COOH

NO2

3
NaHCO


 R CH CH2

NO2

H

(iii) -

C

O

R CHCOOH 2  
 C

O

R CH3
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Ex. ?

CH3—CH2—COOH CH2 CH—COOH CH C —COOH

  I  II III

(A) I > II > III   (B) III > II > I (C) III > I > II (D) 

Sol . (B)

3 2CH — CH1 CH2 CH1 CH C1

I II   III

III > II > I

III > II > I

7 .

2RCOONa + 2H2O Electrolysis  22

At Anode At Cathode

R — R 2CO 2NaOH H 
 

n - 

2 5 2 5 2 5 2 2
electro.— —2C H COONa C H C H 2CO 2NaOH H  

 Mechanism : C2H5—COONa
2

electro.

H O
 C2H5 —COO1 + Na



  

C2H5—COO1 –e
1

C2H5— COO

CH2 5 O

O

C
. Fragmentation 52

C H


 + CO2

52
C H


+ 
52

C H


 C2H5—C2H5

CH — CH + CH2 2 2 5

. . .
H.

CH3—CH2—H + CH2 CH2

(minor products)

C2H5— COO


 + 
52

C H


  C2H5 —COOC2H5

(minor products)

Na+ e1 Na

Na + H2O   NaOH + 1
2 2H

(a)

(b)

R'COOK + R"COOK
Electrolysis (R'—R" + R'—R' + R"—R") +2CO2 + H2 +2NaOH

(c) 
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(d)

(e)

(f) CO2 NaOH  H2 

(g) NaOH  pH 

8.

P+HI 

R—OH +2HI Re d P

150 C
 R—H+H2O+ I2

R—CHO + 4HI Re d P

150 C
 RCH3+H2O + 2I2

R—CO—R +4HI Re d P

150 C
 R—CH2—R +H2O + 2I2

RCOOH + 6HI Re d P

150 C
 R—CH2—R+H2O + 3I2

 I2 

I2  P 

R—CH3 + I2      R—CH2—I + HI

2P + 3I2  2PI3

9.

Zn HCl 

R—CO—R'+4H
Zn / Hg

con.HCl
 R—CH2—R'+H2O

CH4, CH3-CH3, CH2 

10 .

C O + NH2NH2   C N.NH2  Glycol / KOH
 CH2 + N2

Hydrazine Hydrazone



( a )

R Mg X + H O H  R H + Mg (OH) X

O H  R H + Mg (OR) X + R

NH H  R H + Mg (NHR) X + R

( b )

RMgX + R'—X  R—R' + MgX2
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Ex. R—Mg—X 

(A) Ph—OH (B) Cl —NH2 (C) CH3COOH (D) HCl

Sol . (B) [Hint : Cl—NH2  H– Cl—NH2, R—Mg—X 

R—NH2 ]

 Be  Al 

4 3 2Al C 12H O  3 44Al(OH) 3CH

2 2Be C 4H O  2 42Be(OH) CH

12.

(i) C1  C4 n - 

(ii) C5  C17 C17
 

(iii)  0. 8 

(iv) : 

Example : C6H6, CCl4 

• 

• 

(v)  (n - )

   

 < < 

1 

n - >  > 

(vi)

C

C C

C

C

C

C
<

C

CC

C

C

C

Ex.

Sol .

(i) C—C C— H  

(ii) C—C  C—H ( ) 



8
H

12.



  

CO2 

n 2n 2 2

3n 1
C H O

2

  
 

 nCO2 + (n+1) H2O + Q ; (H =–ve)

 CO. 

2CH4 + 3O2  2CO + 4H2O

CH4 + O2  C + 2H2O

C–black (used in printing)



(i)

2CH4 + O2 
Red hot Cu or Fe tube

High P and T
 2CH3OH

CH4 + O2

2 3

0

Mo O

230 C,100atm
 HCHO + H2O

(ii)

3 2 n 3 3 2 n

(CH COO) Mn3 2
high Temp

CH (CH ) CH CH (CH ) COOH

(iii) KMnO4) 

C 

CH3

CH3 H

CH3

 
[O] 

KMnO4

C 

CH3

CH3 OH

CH3

Ex. NTP 6.0 g

Sol . 2 6 2 2 22C H 7O 4CO 6H O  

60 g  O2 (NTP ) = 7 ×  22.4 

1 g  O2 (NTP ) = 
7 22.4

2 30




6 g O2 (NTP ) = 
7 22.4

6 15.68
2 30


 





( a ) H–

R—H + X2  R—X + HX

UV 

2 2 2 2F  > Cl > Br > I

Tertiary C – H > Sec. C – H > primary C – H
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(i)  F2 (N2) 

 HgF2 

C2H5I + HgF2  C2H5F + HgI2
(ii)

2 2 2 2Cl Cl Cl Cl
4 3 2 2 3 4CH CH Cl CH Cl CHCl CCl   

4 2CH  + Cl   C + HCl 

Mechanism for CH4 + Cl2 U V CH3Cl + HCl

 UV
orCl:Cl Cl Cl 
 

 Cl + H : CH3
 H: Cl + CH3

. .

CH + Cl : Cl3
 CHCl + Cl3

. .

 2Cl Cl Cl   , 3 3CH Cl CH Cl   ,

3 3 3 3CH CH CH CH  

Cl   CH3 Cl (•CH2 Cl) 

C 

H

Cl + H: Cl

H

.
C + Cl : Cl 

H

H

.
Cl

 CCl4 

(iii)  Br2 Cl2 

(iv) HI 

CH3I CH4 

 HIO3, HNO3, HgO 

4 2 3CH I CH I HI     

5HI + HIO3  3I2 + 3H2O

4 3CH I HI+CH
 

Note:

R–O– O  
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

(i) : H 

CH3—CH2—CH2—CH3  1° H's  2° H's 

 1° H's   2° H's is 6 to 4. i.e., 3 to 2.

(ii) : 

Br 

( ) 

(iii) H (1° : 2°  : 3° H)

  1 :  3.8  :  5

H (1  :  82  :  1600)

H 

     CH3—H  • •
3CH H H1

CH3—CH2—H  • •
3 2CH — CH H H2

CH—CH—CH33

H

 CH—CH—CH+H33

• • H3

CH—C—CH33

H

CH3

  CH—C—CH33 +H

CH3

•

•

H4

H-  H × H 

CH3 > 1° > 2° > 3° (H1 >H2 >H3

>H4) i.e 3° CH3 

H 

3° > 2° > 1° CH4 

 :

, > 3° > 2° > 1° > , 

Ex.

Sol . CH CH3

CH3

CH + Br3 2  C 

Br

CH3 CH + CH3 3

CH3

CH CH2 Br

CH3

  (I)   (II)

Product (I)

Product (II)  = 
No.of primaryH

No.of tertiaryH × 
reactivityof primary H

reactivityof tertiaryH  =
9 1 9

1 1600 1600
 
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% (I) = 
9

100 0.56%
1600 9

 


% (II) = 
1600

100 99.44%
1600 9

 


( b )  : H - NO2 

HNO3  HNO3 4500C. 

0400 500 C
2 2 2R — H HO — NO R — NO H O 

C–C 

Example : CH3—CH3 + HNO3
0450 CCH3CH2NO2 + CH3NO2 + H2O

CHCHCH + HNO3 2 3 3 1–        25%

2–        40% 

            10%

            25%

450°C

 Mechanism : 

Step – I
2 2HO NO OH NO

  

R–H + OH


  R


 + H2O

Step – II
2 2R+HO – NO R – NO +OH

 



   

Step – III
2 2R+NO R – NO

 



R+O R – OH
 

  (minor)

2OH +N HONO
 

 

( c )  : H– —SO3H H2SO4 

 (H2S2O7) 

Example : C 

CH3

CH3 H + HO

CH3

SOH3  C 

CH3

CH3

CH3

SOH + HO3 2

2– 2– 2

tert. H > Sec. H > prim. H



12
H

 Mechanism : 

3 3
400 CHOSO H HO SO H


 

66 13 13 2C H H OH C H H O
 

  

6 13 3 6 13 3C H SO H C H SO H
 

 

SO3 

C3H8 + SO3  C3H7 – SO3H

( d )  : SO2  Cl2 UV 

3 8 2 2 3 7 2
UVC H SO Cl C H SO Cl HCl  

2
3 7 2 3 7 3

H O
C H SO Cl C H SO H HCl

3 7 3 3 7 3C H SO H NaCl C H SO Na HCl  

 

  :

 AlCl3 + HCl 2000 C 

3
3 2 2 3

AlCl HCl
CH — CH — CH — CH


 CH 

CH3

CH3 CH3

n–  

CH 

CH3

CH3 CH2 CH2 CH3

 
3

AlCl HCl


 
CH 

CH3

CH3 CH CH3

CH3



500-7000C  

 

Example : 1000 C
4 2CH C H 

3 3 2 2 2
500 C

absenceof airCH CH CH CH H  

CHCHCH3 2 3

CH2 CH2 + CH4

CH 3 CH CH 2 + H2

n-  Cracking 1-  + 2–  +  +  +  + CH4+ H2



H 13



 (6  10 ) Cr, Mo, V  Al2 O3  5000C 

500 C

Cr O / Al O2 3 2 3n


    + 4H2

2 3 2 3
3 2 5 3

500 C

Cr O / Al OCH (CH ) CH


    

CH3

+ 4H2

n-

2 3 2 3O / Al O
3 2 6 3 500 C

CrCH (CH ) –CH   
CH3

CH3

n- o-

  : 3 2 3 2 2 6 4

0300 400 C

Pressure
CH CH CH Cl C Cl CCl HCl

(g)( )(s)

     

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SOLVED EXAMPLES

Ex.1  ?

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

Ans.(B)

Sol.

Ex.2

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

Sol.

Ex.3  ?

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

Sol.

Ex.4

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

Sol.

Ex.5 n- 800 K Cr2O3/Al2O3 

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

Sol. CH3—(CH2)5—CH3 24H CH3

Toluene

Ex.6 C2H5Cl  -

(A) C2H6 ( )  + Cl2 
UV light (B)  C2H6 + Cl2 

Dark

roomtemperature


(C) C2H6 + Cl2 ( ) UV light (D) C2H6 + Cl2 
UV light Ans. (D)

Sol. C2H6 

Ex.7 2-

(A) 1 (B)  2 (C)  3 (D) 4 Ans. (D)

Sol.

CH3

CH—CH—CH—CH3 2 3

1  2

1 

 3  4

Ex.8  -

(A) (B)  (C) (D) CO2  H2O

Ans. (D)

Sol. 2C2H6 + 7O2  4CO2 + 6H2O
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Ex. 9  -

CH3

CH—CH—CH—CH3 2 3

   3  1  2    4  

(A) C—1 (B)  C—2 (C)  C—3 (D) C—4 Ans.(B)

Sol. H  30 > 20 > 10

Ex.10 8 c.c.  40 c.c. O2 

Sol . = 8 c.c. ;

O2 = 40 c.c.

1, 
8 2

  =  
40 3n+1

(For alkane)

1 2
  =         3n + 1 = 10

5 3n+1 3n = 10 - 1 = 9       ;       n = 3

3C   

Ex.11 CH4  C3H8 10 mL 41 mL O2 

CH4  C3H8 

Sol .  CH4 (CH4 + C3H8)  = (X) c.c.

C3 H8  (10-X) c.c.

CH4 4 2 2 2CH 2O CO 2H O  

  1 CH4 2  O2 

  x c.c. CH4 2x c.c. O2 

C3H8  C3H8+5O2+  3CO2 + 4H2O

  1 C3H8 5  O2 

  (10–x) c.c. C3H8 5 (10–x) c.c. O2 

CH4 C3H8 O2 

2x + 5 (10–x), it is equivalent to 4)

41 c.c. 

  2x + 5 (10–x) = 41

x = 3 

  CH4 = 3 c.c. C3 H8  = 7 c.c.

Ex.12 5  C2H5I Na n-butane 

60% 
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Sol . 2 5 4 102C H I 2Na C H 2NaI  

2 52C H I  = 24 + 5 + 127 = 156

C4H10 = 48 + 10 = 58

 2 5C H I  

  2 x 156 C2H5I 58 

  1 C2H5I 
58

2 156  

  5 C2H5I 
58

2 156  × 5 ; 60% 

C4 H10   
58 5 60

2 156 100




   = 0.55 

Ex.13 N.T.P.  1.964 

Sol . = 1  x 22.4 = 1.964 x 22.4 = 44

 = 44  C3 H8 


