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Question Set 2



Paracetamol is a pain-relieving medicine.
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(a) Name two functional groups in paracetamol, apart from the benzene ring. [2]
(b) Some students set out to make paracetamol by the method shown below.

NO,
step 1
HO — HO * HO NO,

2-nitrophenol 36% 4-nitrophenol 25%
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(i) The students want to make 5.0g of 4-nitrophenol in step 1.
Calculate the mass of phenol they should start with.

Give your answer to an appropriate number of significant figures.

mass of phenol = g [2]

(ii)  The two nitrophenols formed can be separated since they have different boiling points. 2-
nitrophenol has a lower boiling point than 4-nitrophenol. This is because internal
hydrogen bonding can occur in 2-nitrophenol.

Draw the structure of 2-nitrophenol with the —OH and —NO, groups shown as full
structural formulae; show where the internal hydrogen bond would form. [2]



(iii) Name the type of reaction that occurs in step 2 and name the functional group that has
been formed.

TYPE OF FEACTION ...t e e e

Functional group fOrMEd ... [1]

(iv)  Write an equation for the reaction in step 3.
Use skeletal formulae for the organic compounds. [2]

(v)  The students purify the product from step 3 by recrystallisation from water.

Describe the steps in the recrystallisation of a solid product from water. Indicate how
insoluble and soluble impurities are removed. [4]

(c) Paracetamol is thought to be converted to AM404 in the body.
AM404 is thought to inhibit the enzyme-catalysed breakdown of anandamide.
Anandamidereduces pain responses.

8]
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AM404 anandamide
(i) Suggest how AM404 inhibits the breakdown of anandamide. [3]
(i) Describe the stereochemistry of the double bonds in AM404. [1]
(iii) Explain how the double bonds in AM404 hold the carbon chain in shape. [1]
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