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1. A chemist isolated a sample, believed to be caffeine, from tea leaves. An elemental analysis of the
white solid gave the following composition: C(49.48%) H(5.19%) N(28.85%) 0(16.48%).

Ca) What is the empirical formula of the unknown?

(b) Does the elemental analysis support the hypothesis that the solid is caffeine?

[6 marks]

2. Predict the total number of unique proton nmr and carbon nmr absorptions in each of the following
compounds. You are NOT required to estimate the chemical shift of the signals.

(a) (b) (c)

[6 marks]

3. Predict the spin-spin splitting pattern and integration for each unique proton resonance in the
following molecules:

Ca)

o

~o~
Cb) (c) o~

[6 marks]

D
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4. What spectrometric technique (ir, ms, IH or l3C nmr) is best suited to ascertain the difference between
the following pairs of compounds? You are only allowed to use each technique once in this question.
State generally what differenceCs) you expect to observe in the spectral technique chosen.

Ca) HO~ vs

(b)~
vs

(c)

(d) 6

vs

vs

[8 marks]

5. What is the origin of the M+ 1 and the M+2 peak of l-chlorodecanoic acid?

[4 marks]

6. Explain the origin and intensity of a triplet in a IH nmr spectrum. A diagram and a few words may
provide your best approach to answering this question.

[3 marks]

D






