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Chapter 11 self-check answers  

SC 11.1:  

 

This mechanism is similar to those you have seen in chapter 7.  It is an electrophilic 

aromatic substitution with carbon dioxide as the electrophile. 

SC 11.2: In figure 11.1B, the OH or O- group on the benzene ring is ortho-, para- 

directing.  If carbon dioxide adds at the para-, instead of the ortho- position, the 

product is 4-hydroxybenzoic acid.  If two molecules of carbon dioxide add, the 

product is 4-hydroxybenzene-1,3-dicarboxylic acid. 

SC 11.3:  

 

You have been asked for this mechanism a few times.  That is because it is 

important! 

SC 11.4: In both cases an ester is formed.  It is very important that you can 

recognize esters.  Revise chapter 6 if you have any difficulty with this. 

SC 11.5:   

 

  

 g/100 mL in the diluted sample 

So 1 mL of this solution contains 0.0002 g or 0.2 mg. 

This solution was obtained by diluting the original injection by 100, so the original 

injection contains 0.2 x 100 = 20 mg mL-1 Lidocaine hydrochloride. 
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SC 11.6: The obvious answer is 17-ethynylestradiol, which is a constituent of birth 

control pills.  The C≡C group will vibrate in this region. 

 

 

SC 11.7: 

You might be wondering what has happened to the C=C aromatic stretch at about 

1610 cm-1.  Actually, it is there, but is weak.  Aromatic rings typically show one or 

more stretching bands at about 1600, 1580 and 1500 cm-1, but it is very hard to 

predict which ones will be seen. 

SC 11.8:  

 

 
 

(Hint: Use the correlation chart in Figure 11.13, and the spectrum of diethyl ether 

(Figure 11.17) to help you. 
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SC 11.9:  

 

 

 

 

 

 

 

You can see how this program does separate the aromatic protons into two groups, 

although you were asked not to worry about that.  Look at the two alkene hydrogens 

that form doublets, and the characteristic sharp aldehyde hydrogen signal. 
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SC 11.10:  

 

 

 

 

 

 

 

SC 11.11:  
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The OH group has been replaced by an OCH3 group. 

 

SC 11.12:   

 

The molecular weight of ibuprofen is 206.  It will be protonated in an ESI mass 

spectrometer, giving a peak at m/z 207, with a smaller peak at m/z 208 due to the 

presence of a 13C. 

 

SC 11.13: 

. 



Barber & Rostron: Pharmaceutical Chemistry 

 

 

© Oxford University Press, 2013. All rights reserved. 

Morphine 

       Strychnine  

      Cocaine 

Morphine is the most polar (water solubility 2.5g/litre) of these molecules by virtue of 

possessing an alcohol and a phenol group and so would equate to the Rf value of 

25. Both strychnine and cocaine possess no OH groups. They both, therefore have 

much lower polarities than morphine. Based on their relative water solubilities 

cocaine (2g/litre) would have the Rf value of 44 and strychnine (1g/litre) the Rf value 

of 85.   

 

SC 11.14: Morphine is the most polar and will therefore bind least to the non-polar 

reversed-phase column and be eluted first.  Cocaine is less polar than morphine but 

more polar than strychnine and be eluted next.  Finally, strychnine will bind most 

tightly to the non-polar column and be eluted last. 

 

 

 


