Chemistry 235, Winter 2008
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Exercise 2: Characterization of compounds using spectroscopic techniques
1. Given the molecule below, fill in the IR peak assignment table:
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2. a. Assign “cis” or “trans” to the following isomers of 1,3-dibromo-1,3-
dimethylcyclobutane, based on their 'H-NMR spectrum descriptions below:

Isomer X:  singlet, 6 2.13, integration area = 27
singlet, 8 3.21, integration area = 18

Isomer Y:  singlet, 6 1.88, integration area = 27.6
doublet, 8 2.84, integration area = 9.2
doublet, 8 3.54, integration area = 9.2

The doublets both have equal spacing.

b. Draw the structure of each isomer and label each group of equivalent peaks with the
appropriate NMR signal.



3. Recalling exercise 1, problem 1, this is the "H-NMR of that compound, and their
chemical shifts.
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Assign. Shift (ppm) Integration Splitting

A 6.342 1 doublet
B 4.644 1 complex multiplet
C 3.957 2 triplet
D 1.984 2 complex multiplet
E 1.846 2 complex multiplet

a. How many sets of equivalent protons are there?

b. Explain the splitting of peaks A and C — in other words, how many protons are on the carbon
adjacent to those peaks’ carbons?

c. Given the information from exercise 1, propose a structure for the compound and assign the
peaks to equivalent sets of hydrogens (use the letter designation given).



d. The spectrum below is the proton-decoupled *C-NMR. Draw the structure of the molecule
and assign the peaks to the appropriate carbon. Give a short justification for each assignment.
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