Model answer test ONE (A):
· Molar masses: pentan-2-one and pentan-3-one 86 gmol-1, 3-methylbutanoic acid 102 gmol-1 and 4-methyl pentan-2-one is 100 gmol-1
· Should label each compound using numbers or letters to show unique C environments

From the IR spectrum:

· Presence of a strong, sharp peak at 1700 cm-1 indicative of a carbonyl group which all 3 molecules have
· Absence of a broad peak at 3200-3600cm-1 indicates no OH group, therefore not 3-methylbutanoic acid

From the Mass Spec:

· The molecular ion peak is at 86 m/z.  This indicates the molar mass of the compound  is 86 gmol-1 and matches pentan-2-one and pentan-3-one but not  4-methyl pentan-2-one
· The fragmentation pattern confirms these. The fragment at 43 m/z is likely to be C3H7+ which is found in pentan-2-one and not pentan-3-one. The fragment at 71 m/z is likely to be 86-15 so the parent molecule with a CH3 removed. This could come from either pentan-2-one or pentan-3-one.
From the C13 spec:

· 5 different peaks therefore 5 unique C environments (label each diagram accordingly), therefore pentan-2-one is the answer (pentan-3-one has 3 different C environments)
· There is also one peak shifted to 205 ppm, which is indicative of a carbonyl group in a ketone
Therefore substance A is pentan-2-one
