Model answer test eight (H):

From the IR spectrum:

· Absence of a strong, sharp peak at 1700-1800cm-1  resulting from a C=O stretch indicates no carbonyl group, therefore eliminates ethanoyl chloride
· Presence of at least 1 medium sharp peak at 510-785 cm1 indicative of a C-Cl or C-Br stretch, found in the remaining 3  molecules
From the C13 spec:

· 2 peaks on the 13C spectra indicating 2 different/unique C environments, and all remaining molecules have 2 unique C environments (labelled diagrams), this does not eliminate any molecules

· One peak shows a chemical shift of approximately 30ppm ppm, consistent with a C-Cl or a C-Br shift, consistent with any of the structures

From the Mass Spec:

· The molecular ion peaks are at 108 and 110 m/z. This indicates the molar mass of the compound is 108 and 110 g mol-1 which matches bromoethane only (the others having molecular ion peaks of 64 and 66 gmol-1 (chloroethane), 78 and 80 gmol-1 (ethanoyl chloride), and 122 and 124 gmol-1 (2-bromopropane)), therefore the unknown compound must be bromoethane
· Confirming this, the molecular ion peaks are a doublet of approximately equal height which corresponds to isotopes of Br.  As 79Br and 81Br are found equally in nature approximately half of the molecules will have each isotope, therefore the doublet peaks are approximately equal height

· The peak at 29 m/z may have come from the fragment (C2H5+)  which is found in bromoethane and chloroethane but not 2-bromopropane, thus also eliminating 2-bromopropane
· The doublet peaks at 93 and 95 m/z may have come from the fragment CH2Br+, found in bromoethane

Therefore the unknown H is most likely to be bromoethane
