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38.
Some medicines operate by binding to receptors. Such medicines can act as agonists or antagonists.

(a)
What type of molecule is a receptor and where is it normally situated?
         1
(b)
What function does a receptor have?
1
(c)
What effect does an agonist have when it binds to a 


receptor?
1
(d)
What effect does an antagonist have when it binds to a receptor?
2
(5)

39.
In 1997, aspirin (acetyl salicylate) was 100 years old.  All the compounds shown below are related in structure to aspirin and have the ability to relieve pain.
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Identify the pharmacophore that is responsible for the pain-


killing effect.
(2) 

40.
When designing a drug for a particular illness, chemists normally start from a molecule that is already pharmacologically active.  This molecule can be modified to make derivatives, which are exhaustively tested.


(a)
Explain the terms in bold type.
2
(b)
By comparing the derivatives that are pharmacologically active, the pharmacophore can be identified. Explain.
         2
(c)
Suggest how these derivatives may be ‘exhaustively tested’.
2
(6) 

41.
Drug discovery in the first half of the twentieth century owed much to good fortune and good observation. For example, sulphonamides were discovered when it was found that certain dyes had antibacterial activity. Penicillin was discovered when Alexander Fleming returned from holiday and noticed a fungal contaminant on an old petri dish had antibacterial activity. Since the Second World War, thousands of sulphonamide derivatives and penicillin derivatives have been made. Moreover, completely new antibacterial drugs have been discovered from a variety of sources.

(a)
Suggest examples of the ‘variety of sources’ that have provided new antibacterial drugs.
         1
(b)
(i)
State what is meant by the term ‘pharmacophore’. 
1

(ii)
Explain why it is possible to make thousands of sulphonamide derivatives all having antibacterial activity.
          2
(4)

42.
Thalidomide was marketed as a non-addictive sedative for pregnant women in the 1950s.  It was banned in 1961 when it was discovered that one optical isomer of the drug led to severe deformities in the foetus.


(a)
Identify the chiral center in the thalidomide molecule with 


an asterisk (you need copy only a small part of the molecule).
1
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Thalidomide

(b)
Suggest an additional aspect to drug testing that has since been introduced.
         1
(2) 

43.
Many drugs fit into complex receptor sites around the body, just like keys fitting into locks.


(a)
What analytical technique is used to find the structural features in the receptor?
         1
(b)
(i)
What name is given to the active part of the drug?  
1

(ii)
State why the shape of the drug molecule is 



important.
 1
(c)
Computers can reduce the time and hence the cost of finding suitable drugs.  Suggest two facilities that computers possess that are 


helpful.
 1
(4) 

44.
Enzymes are biological catalysts that are so specific that most organisms contain thousands of different enzymes.


(a)
What is meant by ‘specific’ in this context?
1
(b)
Enzymes are globular proteins, each of which has a characteristic notch or groove on its surface called the active site.


(i)
Explain the significance of the surface shape of an enzyme on its ability to act as a catalyst.
         2
(ii)
Explain why an enzyme can continue to act as a 


catalyst time after time.
         1


(4) 
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