


Purpose:
Compare reactivity of three aromatic compounds



Aniline + nitric acid 

Aniline



Aniline



Aniline



Aniline



Aniline



Reaction



Glassware/instruments/chemicals

Chemicals Appearance 
MW 

(g/mol)
Equivalent Amount Note

Aniline
Clear 

solution
0.060 g

Anisole
Clear 

solution
0.075 g

Acetanilide
Clear 

solution 
0.090 g

Br2/HBr
Orange 

solution
1.0 mL

Acetic acid
Clear 

solution
0.5 mL Strong smell



Determining Products Using NMR
• For practice we can determine which NMR goes with which of the 

starting materials from Lab 4

• Quick Prediction:
Side chain:

Aryl region:

Anisole Aniline Acetanilide

3H singlet ~3-4 ppm 2H broad singlet ~2-5 ppm 3H singlet ~2-3 ppm

2H doublet ~6.5-8 ppm 2H doublet ~6.5-8 ppm 2H doublet ~6.5-8 ppm

2H triplet ~6.5-8 ppm 2H triplet ~6.5-8 ppm 2H triplet ~6.5-8 ppm

1H triplet ~6.5-8 ppm 1H triplet ~6.5-8 ppm 1H triplet ~6.5-8 ppm

1H broad singlet ~5-9 ppm



• Aryl region isn’t helpful

• Peak at ~3.75 is worth 3H
• Int = 3 rules out aniline

• Shift of 3.75 ppm can only 
be one of remaining two
• Acyl protons are ~2-3 ppm

• H-C-O are ~3-4 

• What about the bromide 
products?
• Will the aryl region help 

here?

• Will the side chain tell us 
anything?

Int = 3
Int = 2

Int = 3

Determining Products Using NMR

Anisole

3H singlet ~3-
4 ppm

2H doublet 
~6.5-8 ppm

2H triplet 
~6.5-8 ppm

1H triplet 
~6.5-8 ppm

Our Prediction



Int = 6

Int = 3

Determining Products Using NMR

• Aryl region somewhat 
helpful – integration 6
• NH peak overlaps benzene

• Peak at ~2 is worth 3H
• Int = 3 rules out aniline

• Shift of 2.1 ppm can only 
be one of remaining two
• Acyl protons are ~2-3 ppm
• H-C-O are ~3-4 

• What about the bromide 
products?
• Will the aryl region help 

here?
• Will the side chain tell us 

anything?

Our Prediction

Acetanilide

3H singlet ~2-3 
ppm

2H doublet 
~6.5-8 ppm

2H triplet ~6.5-
8 ppm

1H triplet ~6.5-
8 ppm

1H broad 
singlet ~5-9 
ppm 



Int = 3

Int = 2

Int = 2

Determining Products Using NMR

• Aryl region isn’t helpful

• Peak at ~3.5 is worth 2H
• Int = 2 rules out acetanilide 

and anisole

• Shift of 3.5 ppm makes 
sense for N-H

• What about the bromide 
products?
• Will the aryl region help 

here?

• Will the side chain tell us 
anything?

Our Prediction

Aniline

2H broad 
singlet ~2-5 
ppm

2H doublet 
~6.5-8 ppm

2H triplet 
~6.5-8 ppm

1H triplet 
~6.5-8 ppm


