Spectroscopy Exercises Worksheet II
1.       There are four isomeric Alcohols with the molecular formula C4H10O.  They can be distinguished using a variety of analytical techniques.
(a)                 The structures of two of the Alcohols (A and B) are shown below.  Draw a structure for each of the other two Alcohols (C and D).
Alcohol A                          Alcohol B

Alcohol C                          Alcohol D
(b)                 Explain why the four compounds could not easily be distinguished by looking at their infrared spectra.  
 (c)                 The 1H NMR spectra of A and B both show the same number of peaks, but with a different ratio of areas under the peaks.
(i)                   State what can be deduced from the number of peaks in an 1H NMR spectrum.
(ii) Deduce the number of peaks in the 1H NMR spectra of A and B.
(iii)                Determine the ratio of areas under the peaks of A and B.
A  
B 
(d)                 One of the alcohols, C or D has a high resolution 1H NMR spectrum that shows only peaks that are singlets.  Identify which of the alcohols it is, and explain why there is no splitting of the peaks.
2.       Another compound, E, with the molecular formula C4H10O, has an 1H NMR spectrum as follows
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                                                                Chemical shift/ ppm
A.       Explain the splitting patterns in the spectrum.
B.       Compound E has an absorption in its infrared spectrum close to 1150 cm-1.  Deduce which bond in E is responsible for this and use the information from both spectra to deduce the structure of E.
Bond in E  
Structure of E 
3.       Compounds A and B are shown below
Alcohol A                               Alcohol B
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Explain the following features of the mass spectra of A and B.
(i)                   Both spectra show peak at m/z = 74. 
(ii)                 One spectrum shows a prominent peak at m/z = 45 but the other shows a prominent peak at m/z = 31.
