Reactions of Butylamine

The video demonstrates some test tube reactions of butylamine which can then be compared to an amino acid glycine.

1. Butylamine does dissolve in water due to the NH2 group forming Hydrogen bonds with water.  Students could be asked to draw a diagram showing the Hydrogen bond between butylamine and water.

2. Butylamine solution is alkaline because the NH2 group accepts Hydrogen ions.  Students could be asked to write the equation for the reaction of butylamine with water and account for its alkalinity.  

C4H9NH2  + H20                  C4H9NH3+  + OH-
3. On addition of acid the smell of the amine is lost as the ion is formed but the amine is regenerated on the addition of alkali.

4. A deep blue complex is formed when copper is added, [Cu(C4H9NH2)4 (H20)2]2+.  Students could be asked to draw this complex out, suggests its shape, identifying why the amine group can act as a ligand.

5. When ethanoyl chloride is added an amide is formed and the gas HCl is vigourously given off.

           C4H9NH2   + CH3COCl                    C4H9NHCOCH3   + HCl

6. When NaOH is added the amide should be hydrolysed to produce the amide and butylamine with reacts with water to produce an alkali which should turn the pH paper blue.  Insufficient hydrolysis occurred in the reaction demonstrated on the video so no blue coloration of the pH paper is seen.

Reactions of Glycine

1. Glycine dissolves in water and is close to neutral – this because the zwitterions are solvated by water resulting in ion-dipole interactions.  Students could be asked to draw the zwitterions for glycine (R=H).
2. Although the glycine does turn acidic on the addition of HCl when the NaOH is added the pH is buffered and does not turn alkaline – this is due to the buffering capacity of the zwitterions.  Students could be encouraged to draw the zwitterions and what it forms on the addition of acid stating why it reduces the Hydrogen ion concentration, they could then show what happens to the zwitterions on the addition of alkali and how it serves to reduce the OH- concentration.

3. Glycine does not easily form a complex with copper ions because there is no lone NH2 group.  A small amount of complex is made with a few molecules which have an NH2 group.

4. Glycine does not react with the acyl chloride again because it does not have a free NH2 group.
