Answers to Practice test six  (F):
From the IR spectrum:

· Absence of a broad peak at 3400-2400 cm-1 resulting from an OH stretch in a carboxylic acid indicates that there is no OH therefore the compound is not pentanoic acid
· Presence of a strong sharp peak at 1775-1810cm-1 resulting from a C=O stretch is indicative of an acyl chloride- confirms the remaining 3 structures

· Presence of 1-2 small peaks at 785-540 cm-1 indicates C-Cl stretch, also contained in the remaining 3 structures

From the MS:

· All 3 remaining structures have a molar mass of 120 and 122 gmol-1. The doublet is due to the presence of Cl which occurs as 2 isotopes 35Cl and 37Cl. However the peak linking to the molar mass, the molecular ion peak, is missing. This may mean that it is an unstable ion, We would expect the peak at 120 m/z to be 3 times higher than the peak at 122 m/z as the 35Cl is found 3 times more often than the 37Cl.

· There is a peak at 57 m/z which is likely to be from the fragment C4H9+ which is found in all 3 remaining structures

· There is a peak at 85 m/z which is likely to be from the fragment C5H9O+ which is found in all 3 remaining structures

From the 13C spectrum:

· 5 peaks indicates 5 unique C environments.  Only pentanoyl chloride would have 5 peaks and 5 unique C environments (draw and label). 3-methylbutanoyl chloride would have 4 and dimethyl propanoyl chloride would have only 3.
Therefore the substance is pentanoyl chloride.
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