
Phenol

HCl(aq)

H2SO4(aq)

Heat, reflux

NaOH(aq) or Na

Br2   r.t.p

RCOCl or (RCO2)O
Reaction faster if 
form sodium 
phenoxide first

OH group is electron donating
So 2,4 directing

HNO3(aq)  r.t.p



Amines

1. Excess NH3/ethanol
2. NaOH(aq)

1. Sn/HCl
2. NaOH(aq)

NaOH(aq)

H2/Ni

Either R’COOH
OR R’COCl OR acid 
anhydride

H+



Cl2 / AlCl3

Br2 / FeBr3 / rtp

 50C

conc. HNO3 & conc. H2SO4

50C

CH3COCl / 
AlCl3

NaBH4

CH3Cl / 
AlCl3

Cl2 / AlCl3

conc. HNO3 & 
conc. H2SO4

NO2 group is 3-directing 
(electron withdrawing)

NH2 group is 2,4-directing 
(electron donating)

Br2

Sn / (conc.) HCl
Then NaOH(aq)

Arenes



Aldehydes and Ketones

Cr2O7
2-/H+

Heat
Distillation

Cr2O7
2-/H+

Heat
Reflux

HCN 
(NaCN/H+)

HCN 
(NaCN/H+)

AgNO3/NH3 



Cr2O7
2-/H+

Heat
Reflux

NaBH4

/ H2O  
NaBH4

/ H2O  



Carboxylic Acids, 
Derivatives & 
Amides

Metal/carbonate/
metal oxide/alkali

NaBH4

/ H2O  

RCOOH OR 
RCOCl OR 
acid 
anhydride

Heat, NaOH(aq)

Heat, H2SO4(aq)

NH3 OR 1 amine
NH3 
OR 1 
amine

H2O

SOCl2

H2O

R’OH / conc. 
H2SO4

R’OH / conc. 
H2SO4

Heat, 
HCl(aq)

Cr2O7
2-/H+

Heat
Reflux

H+
(aq)

Heat, 
H2SO4(aq)Heat, 

NaOH(aq)
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