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ORGANIC QUIZ 05a: Structure Determination 

 

Name:     
 

Question 1: (based partly on an unknown source, likely OCR ‘Chains & Rings’ exam 
from 1990’s) 

 

• Compound X has the following composition by mass; C, 64.9%, H, 13.5% and O, 21.6% 

• X has two additional isomers, J and K 

• X, J and K all contain the same functional group 

• X does not react with acidified sodium dichromate or Jones reagent or PCC, but J and K 

both do 

• When K is oxidized, it can form a compound that gives an orange precipitate with 2,4-

dinitrophenylhydrazine, and a compound that liberates carbon dioxide from a solution of 

sodium hydrogen carbonate 

 

(a) Identify X, J and K. (6) 

 

 

 

 

 

 

 

 

 

 

 

 

(b) Predict the observation that would be made when J is subjected to the iodoform 

(triiodomethane) test. (2) 
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(c) In order to distinguish between the isomers X, J and K, various physical methods of structure 

determination are employed. The analysis of only ONE of the isomers (either X, J or K) leads 

to the following statements relating to those methods and their results.  

 

• It gives a 1H NMR spectrum that has two distinct peaks, that when they are 

integrated, are found to be in the ratio 1:9 

• It shows a wide band in the IR spectrum around 3380 cm-1 and another distinct band 

just under 3000 cm-1 

• It gives a mass spectrum with a molecular ion peak ([M]+) with m/z value of 74, and a 

base peak (the peak of greatest intensity that is assigned a relative abundance of 

100) with a m/z value of 59 

 

 (i) Suggest why the m/z peak in the mass spectrum at 74, is not useful in the identification 

 process. (1) 

 

 

 

 

 (ii) Using the IR data on page 3, suggest specific features of the compound that would lead 

 to the two, observed bands in the IR spectrum. (2) 

 

 

 

 

 (iii) Identify the isomer under test (X, J or K), that is consistent with the 1H NMR spectrum, 

 and that is consistent with the other data. (1) 

 

 

 

 

 (iv) Using your answer in (iii), suggest an ion that causes the m/z peak at 59 in the mass 

 spectrum, and suggest splitting patterns for each of the peaks in the 1H NMR spectrum. 

 (3) 
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