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Answers to Problem Sheet 4 

 
1. (a) (b) (c) 

 

   
 phenol secondary alcohol tertiary alcohol 

 (d) (e) (f) 
 

   

 ether primary alcohol ether  secondary alcohol 
 (g) (h) (i) 

 

   
 secondary alcohol tertiary alcohol two ethers 

   
2. 

OH
2-methylpropan-1-ol

+ Cr2O7
2 / H

O

isobutyric acid

HO

 

1° alcohol ���� carboxylic acid 

OH

butan-2-ol

+ Cr2O7
2 / H

O

butan-2-one
 

2° alcohol ���� ketone 

OH
OH

OH

O CH3

CH2OH

O OH

C

H

CH3

OH OH

O

O



OH

2-methylpropan-2-ol

+ Cr2O7
2 / H No reaction

 

3° alcohol – no reaction with oxidizing agent 

OH

2-methylpropan-2-ol

+

2-methylprop-1-ene

H2SO4

 

Dehydration of 3° alcohol 

OH

2-methylpropan-2-ol

+

2-methylprop-1-ene

H2SO4

 

Hydration of a C=C bond 

 
 
3.  

(a) 
CH2 N(CH3)3 I

 

(b) no reaction 

(c) OCH3
 

(d) N Br

 
 
  

CH3 C H2 B rNCH3 

CH3 

CH3 

+

Br CH 3O    a+ 

hot conc. 2SO4Br + 

N(CH 3 )3

CH2 I

+



4. 

(a)  

Cl

2-chlorobutane 

(b) 
 

Cl

2-chlorobutane 

(c) 
 

I

2-iodo-2-methylpropane 

(d) 

 

Cl

Cl

(1,2-dichloroethyl)benzene 
 
  
5.   

(a) 

dilute H2SO4

OH

(following
Markovikov's rule)

conc, hot H2SO4 (following
Zetisev's ru

 

HCl+

HCl+

HI+

Cl2+



(b) 

 

(c) 

 

(d)  

 

 

 
 


