Chemistry 304, Problem Set 1

I. Comment on the following statements:

a) Only nuclei with spin quantum numbers of ' ¢an be observed by NMR

b) Chemical shifts, when expressed as & values, are dimensionless

¢) Coupling constants are expressed in units of cm™

d) Increased field strengths provide improved signal-to-noise ratios during NMR.
e) He-"c coupling is not commonly observed (Why?)

2. Predict the appearances of proton and '*C NMR spectra for 1,3-dichlorobutane.

3. How many non-equivalent kinds of protons do the following structures have?
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4. Using I-bromo-2-chloroethane as example, explain the n+1 rule of multiplicity and predict
the relative appearance of a proton NMR spectrum of this compound!.

5. The protons a in n-butylbenzene shown below have a significantly different chemical shift
from the protons b, Why?
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6. Show structural formulas for all isomeric alcohols C4H 0 and predict the number of signals
. : L
for theire decoupled ""C NMR spectra.

MATCH a structure from the list below to the lollowing IR spectra. Place the letter of the
structure n the blank to the left of the spectrum.
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7. Suggest a structure for the compound, C,H.0. the proton N

MR spectrum of which is shown below:
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8. Suggest a structure for the ketone, CyH,CIO, the proton NMR spectrum

of which is shown below:
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Y, The following questions pertain to the charting of NMR spectra. MATCH a term o each description below,
Place the letter of the term mn the blank to the left of the deseription.

T™S

high-field or uptield side
MHz

delta (&)

low-field or downfield side
chemical shift

specific absorption

Mo as TP

o

Al When looking at an NMR chart the right-hand part of the chart is the .
B. The exact place on the chart at which a nucleus absorbs is called its
C. The calibration standard for 'H and "C NMR is:

D. The NMR charts are calibrated using an arbitrary scale that is divided into units.

10, For each of the compounds helow tell how many signals you would expect the molecule to have in its normal,
broadband decoupled Bo NMR spectri.
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