Model answer test five (E):

From the IR spectrum:

· Presence of a strong, sharp peak resulting from a C=O stretch at 1700cm-1  indicates a carbonyl group, therefore any of the 4 possibilities

· Presence of a strong sharp peak at 1000-1200 cm-1 indicative of an ester C-O stretch so most likely to be the ester ethyl ethanoate

· Absence of a minor peak on the shoulder of the C-H stretch at around 2850 cm-1 indicates that the compound is unlikely to be an aldehyde
· Absence of a broad strong peak at 3200-3600 cm-1 indicates no OH to give an OH stretch therefore unlikely to be the carboxylic acid

From the Mass Spec:

· The molecular ion peak is 88 m/z. This indicates the molar mass of the compound is 88 g mol-1 and matches ethyl ethanoate and butanoic acid but not butanal or butanone (72 gmol-1). 

· The main fragment peaks are 43 m/z (C3H7+ or CH3CO+), 29 m/z (C2H5+) , 15 m/z (CH3+)  all of which are contained in ethyl ethanoate
From the C13 spec:

· 4 peaks on the 13C spectra indicating 4 different/unique C environments, again indicating ethyl ethanoate (label these)

· (optional) one peak has a shift of around 170 ppm which fits with an ester C=O shift

Therefore the unknown E is ethyl ethanoate.

