


Organic Synthesis - 4 

1. Describe how propanal, CH3CH2CHO, and propanone, CH3COCH3, can

be distinguished using a chemical test and the number of peaks in their

proton n.m.r. spectra.

(5) 

2. Cyclohexane-1,2-diol reacts with ethanedioyl dichloride.

(a) Give the name of the mechanism for this reaction.

Complete the mechanism to show the formation of one ester link in the 

first step of this reaction.  
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(5)  

 

(b) Suggest why chemists usually aim to design production methods 

 

 with fewer steps  

 with a high percentage atom economy 

 

 

 

(2) 

 

 

3. 2-Methylbutylamine can be synthesised from an alkene.  

 
What is the identity of the alkene? 

 

A. But-2-ene  

B. Methylpropene  

C. 2-Methylbut-1-ene  

D. 2-Methylbut-2-ene  

(1) 

 

4. This question is about making a diester from cyclohexanol.  
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(a) State the type of reaction in step 1.

Give the name of the reagent needed for step 1. 

(2) 

(b) State the reagents needed and give equations for step 2 and step 3.

Show the structure of Compound G in your equations. 

(4) 

5. An important industrial compound, S, has the formula
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(a) Name the reagents and give the conditions where necessary for the 

two steps needed to make 

from  benzene. 

 

 

 

 

 

 

(3) 

 
(b) Name the type of reaction in each step. 

 

 

 

 

(2) 

 
6. Explain why aldehydes react with Tollen’s (or Fehling’s) reagent but 

ketones do not.  

 

 

 

(3) 

 

7. Compound CH3COC2H5 reacts with HCN.  

 

Give the name of the type of mechanism, and an outline of the mechanism 

for this reaction.  
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(5) 

 

8. Compound is shown below  

 
 

(a) Name compound.  

 

 

(1) 

  

(b) State why the mass spectrum of this compound contains two molecular 

ion peaks.  

 

 

 

(1) 

 

(c) Give the m/z values of these two peaks.  

 

 

 

(1) 

 

9. Glutamic acid is also an amino acid.  

 

The formula of glutamic acid is shown below. 
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Glutamic acid exists as two optical isomers whereas glycine does not. 

  

(a) Why is glutamic acid chiral?  

 

(1) 

  

(b) How can the two optical isomers of glutamic acid be distinguished from 

each other?  

 

 

(2) 

 

10. Polyamides are made from a diacid dichloride and a diamine they are 

condensation polymers.  

 

(a) Explain the term condensation polymer.  

 

(1)  

 

(b) Suggest the structural formula of a diacid dichloride and a diamine that 

could be reacted to form a polyamide.  

 

 

 

 

(2) 
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