principles of chemical reactions
principles of chemical reactions

NATIONAL QUALIFICATIONS CURRICULUM SUPPORT

Chemistry

Answers to Additional Questions

[ADVANCED HIGHER]


UNIT 3

38.
(a)
A receptor is a large protein molecule situated in the cell membrane. 
1

(b)
Receptors bind the body’s chemical messengers, e.g. neurotransmitters or hormones, and this produces a response in the cell. 
1

(c)
An agonist has the same effect on the cell as the body’s 



own chemical messengers and produces a biological 



effect. 
1

(d)
An antagonist has no effect on the cell when it binds to 



the receptor. 
(1)



However, by binding to the receptor, it blocks the 



body’s own chemical messengers from binding and thus prevents them having their usual effect on the cell 



(this could then lead to a biological effect).  
(1)
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39.






(2)
40.
(a)
Pharmacologically active – a substance that alters the 



biochemical processes of the body.
(1)



Derivative – another molecule with a significant part of 



its structure the same as the chosen molecule, and 



which is found to be pharmacologically active.
(1)







2

(b)
The pharmacophore is the structural fragment of the molecule, that confers  pharmacological activity 



(alters the biological processes in the body).
(1)



Look for a common structural fragment.
(1)







2

(c)
Many tests are carried out in the laboratory on animals 



then on humans – checking toxicity, side effects, checking 



all isomeric forms of the derivative, test effectiveness 



of medicine, etc. (some appreciation of testing shown).  
1






(5)
41.
(a)
Moulds, land plants and seaweeds, etc. 
1

(b)
(i)
A pharmacophore is the structural fragment of the 





molecule that confers pharmacological activity 





(alters biological processes in the body).
1



(ii)
The structure of a (lead) compound can be altered 





to give a large number of derivatives.  
(1)





As long as the pharmacophore is retained, there is 





a good chance these derivatives will be biologically 





active. 
(1)






2
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42.
(a)
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1

(b)
Tests on both optical isomers are carried out.
 1






(2)
43.
(a)
X–ray crystallography 
1

(b)
(i)
Pharmacophore
1


(ii)
It has to fit into the receptor site in the cell 





membrane.   
1

(c)
Computers can have a large database of molecules. They 



can examine many molecular  structures quickly looking 



for a possible pharmacophore.   
1






(4)
44.
(a)
They will only work as an enzyme for one specific 



biological reaction. 
1

(b)
(i)
The surface shape at the active site of the enzyme
(1)





is such that only a specific molecule with a 





definite shape can fit into the active site.  
(1)






2


(ii)
Once the reaction has taken place at the active sites, 





the products leave the  site. The enzyme is now 





available, leaving it free for another reactant to fill 





the site.  
1






(4)























































































































































































































































































































































