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Exercise 1: Mass spectroscopy and infrared spectroscopy

1. The mass spectrum for a compound with formula C.H,O is given below
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m/z intensity m/z intensity
26 5.8 51 4.5
27 24.3 52 2
28 22.7 53 13.3
29 22.2 54 27.4
31 1.3 55 100
37 1.1 56 30.5
38 24 57 11.1
39 225 65 1.5
40 3.2 66 1.5
41 22.7 69 11.6
42 3.3 81 1.3
43 4.7 83 34.8
44 1.3 84 72.5
45 2.7 85 6.1
50 4 86 1.9

a. What is the molecular mass of this compound?




b. Calculate the number of carbons in this compound.

c. Using Appendix VI, give a plausible identity for the peaks at m/z =27 and at the base
peak.

d. The infrared spectrum for the same compound is given below.
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Give peak assignments (functional and other groups) for the following peaks:

Wavenumber (cm™) | Functional or other group Bend or stretch?

2930

1649

1243

1070

e. How do you know that there is not a carbonyl-containing group in this molecule?

f. Draw a reasonable structure for this compound.

2. The IR spectra below are for 2,2,4-trimethylpentane, 1-pentene and n-pentane. Assign
each spectrum to the correct compound, and justify your choice, giving specific peak
assignments.
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