ENGLISH MARTYRS SCHOOL SIXTH FORM

A2 CHEMISTRY
Spectroscopy appears on this assignment and so some reading is required in order to do the questions. 
1. Oleocanthal, C17H20O5, is a natural compound found in olive oil. A formula of oleocanthal is shown below
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(a) 
Oleocanthal has stereoisomers





(i) Explain what is meant by the term stereoisomers.




        [1]
(ii) On a copy of a diagram of oleocanthal draw a circle around each part of the structure which can give rise to stereoisomerism.
        



        [2]
(b) 
Oleocanthal reacts with a number of common laboratory reagents.
(i) Oleocanthal reacts with aqueous bromine by both substitution and addition. The equation for the reaction is shown below

C17H20O5  + 3 Br2 →  C17H18Br4O5  + 2HBr
Name the functional groups on oleocanthal that react with bromine by



(a) substitution



(b) addition






                            [2]
(ii) Oleocanthal can be reduced using NaBH4 

     Copy and complete the equation for this reaction

C17H20O5  + [H]  →





        [1]

        (iii) Oleocanthal reacts with hot aqueous sodium hydroxide.


               Draw structures to show the two organic products formed in this reaction.
        [3]

(c) 
The structure of oleocanthal C17H20O5, was determined using spectroscopy.


(i) Deduce the m/e value of the molecular ion peak in the mass spectrum of     oleocanthal.







   

                  [1]

(ii) Identify the wavenumber ranges of the three absorptions you would expect to see on the infrared spectrum of oleocanthal. For each range state the bond responsible.  [3]
(d)     Oleocanthal has shown pharmacological activity as an anti inflammatory drug. Chemists  have attempted to synthesise oleocanthal in the laboratory. 


The product from this synthesis has a lower pharmacological activity than oleocanthal extracted from olive oil. Suggest why.






        [2]

2. 


 There are eight alcohols with the molecular formula C5H12O.



 (a)  Three of these alcohols contain chiral centres. Their structures are shown below.
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3-methylbutan-2-ol






 (i)  Name the two unnamed  alcohols shown 


                                      [2]



(ii) Draw the 3-D arrangement of groups around the chiral centre in 




      3-methylbutan-2-ol.








        [1]


(b) Only one of the chiral alcohols above can be made from a carbonyl compound that is

also chiral

      Deduce the structure of the carbonyl and draw a diagram to show that it is chiral.   [2]
       TOTAL MARKS 20
















































