F.7 Chemistry Test 3

Chemistry and Society + Organic: nitrogen compounds

1.  A student carried out the ethanoylation of phenylamine, C6H5NH2 by refluxing it for an hour with ethanoic anhydride in the laboratory. He obtained a product which is insoluble in cold water in the reaction mixture.

    Given: Boiling points of phenylamine and ethanoic anhydride are 180o C and 140 o C   

          respectively.

         Melting point and boiling point of the products are 114 o C and 304 o C respectively.

(a) Draw a labeled diagram to show the laboratory set-up for the experiment.

(b) Give the structure of the product from the ethanoylation reaction.

(c) Suggest one method for the isolation of the product from the reaction mixture.

(d) If 40g of phenylamine are to be ethanoylated, calculate the minimum mass of ethanoic anhydride required.

                                                                   (15 marks)

2.  A dipeptide P yields on hydrolysis only valine and glycine which have the following structure:

    CH3-CH-CH-COOH                H2N-CH2-COOH

        CH3 NH2
         valine                            glycine 

(a) How many different structures are possible for P? Draw one of these structures.

(b) Using equations, outline a synthesis of valine from 2-chloro-3-methylbutanenitrile.

(c) Draw the structure of predominant form in which glycine exists in an aqueous solution of

(i)  pH < 6,

(ii)  pH > 8.                                                     (15 marks)

3.  The label of a brand of margarine, MARGARIN, is shown below:

                                   MARGARIN

                               Polyunsaturated Margarine

                Ingredients: Vegetable oils (100% of total oil content), 

                          water, salt, emulsifier, skim milk,

                          vitamins A and D, flavouring and colour

                             Keep refrigerated. Do not freeze

(a) Which ingredient in MARGARIN contains proteins?

(b) What is the purpose of using each of the following substances in MARGARIN?

(i) emulsifier,

(ii) vitamins, and

(iii) flavouring.

Test 3.....p.1

(c) When MARGARIN is heated under reflux with 2 M sodium hydroxide, compounds X and Y with the following structures are formed:

          CH2OH

          CHOH                  R-COO- Na+

          CH2OH

            X                        Y

      Write a balanced equation for the reaction.

(d) There is a statement of the label saying ‘Do not refrigerated. Do not freeze.’
Explain why MARGARIN should be kept refrigerated but not be frozen.

(e) The table below lists the average relative molecular masses and iodine values of some fat and oil:

   Fat/oil
  Average relative molecular mass
  Iodine value

 butter fat
          700 - 720
   25 – 40

 corn oil
          870 – 900
  115 – 130

 linseed oil
          855 – 895
  175 – 205

 soy bean oil
          860 – 890
  125 - 140

(i)  What do you understand the term ‘iodine value’ of an oil / a fat?

(ii). Deduce which of the substances in the table above is the most unsaturated.

(32 marks)

4.  Chlorofluorocarbons (CFCs) such as CFCl3 , and CF2Cl2 and have been used as refrigerants, aerosol propellants, and blowing agents in foam plastic manufacturing. There is evidence showing that the release of CFCs into the atmosphere is a major cause of ozone depletion in the stratosphere.

(a) State the beneficial function of ozone in the stratosphere.

(b) With the help of equations, show how CFCs, like CF2Cl2 can cause ozone depletion in the stratosphere.

(c) Why is ozone a pollutant in the atmosphere?

(15 marks)

5.  (a) The installation of catalytic converters on to car exhaust systems can reduce the emission 

      of three major classes of air pollutants. Name the three classes of pollutants.

   (b) With the help of equations, briefly describe how a catalytic converter reduces the emission of 

      these pollutants.

(15 marks)

6.  Sucrose is a disaccharide found in sugar cane. Upon treatment with dilute HCl, sucrose give two 

monosaccharides, both of which have the formula C6H12O6.

(a) Name the two monosaccharides and give a ring

structure for each.

   (b) Name the linkage between the two monosaccharide

      units in sucrose.                     (8 marks)
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