Spectroscopy Practice 3
1.       Two compounds, A and B, having the same molecular formula, C3H8O, are methoxyethane and propan-2-ol respectively.
(a)     Give the structural formula of A and B.
A: 
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B: 
(b)     A student said that the compounds A and B could be easily distinguished by 1H NMR Spectroscopy
Describe the 1H NMR spectrum by giving the number of peaks, the ratio, and splitting of each peak of:
(i)                   The ether A. There are 3 peaks in the ratio 3:3:2, one of the peaks with ratio of 3 is a singlet, the other is a triplet.  The peak with ratio 2 is a quartet.
(ii)                 The alkanol B. There are two peaks in the ratio 6:1, the tall peak is a doublet and the short peak is a septet
(c)  (i)   A second student who had access to a mass spectrometer argued that she could easily distinguish the compounds by their mass spectra.

                     The mass spectra are as follows:
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Do you think the second student could identify correctly the two compounds from the spectra above?  Explain.
Both molecules have peaks in nearly the same places, it’s only the size of the peaks that changes.  You can predict that certain fragments would be more common with the ether rather than the alcohol but unless you knew what the general structures were to begin with, these mass spectra would not be able to tell for sure what the structure is.  1-propanol would might give similar peaks to the ether
(ii)     Discuss the relative boiling points of A and B, and give a molecular – level explanation for any differences.
2
(a)           Infrared spectroscopy is a powerful tool for identifying organic compounds.  State what occurs at the molecular level during the absorption of infrared (ir) radiation and identify the change that is necessary for infrared absorption to occur.  Discuss why infrared studies are particularly helpful in the characterization of organic molecules.
(b)           Use information in Table 18 of the Data Booklet to list the absorption regions expected for:
(i)     Ethanoic acid.
(ii)   Methyl methanoate
(c)     Identify the absorption listed in (b) which could be used to distinguish between these two compounds.  Explain why the other absorptions could not be used.   
(d)           Identify the absorption listed in (b) which has the highest energy and calculate its wavelength in cm.
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