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The source of energy in NMR is radio waves which have long wavelengths, and

thus low energy and frequency.



When low-energy radio waves interact with a molecule, they can change the
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Nuclear magnetic resonance spectroscopy is a powerful analytical technique
used to characterize organic molecules by identifying carbon-hydrogen
frameworks within molecules.

Two common types of NMR spectroscopy are used to characterize organic

1
structure: H NMR is used to determine the type and number of H atoms in a

13
molecule; C NMR is used to determine the type of carbon atoms in the molecule.

The source of energy in NMR is radio waves which have long wavelengths,
and thus low energy and frequency.

When low-energy radio waves interact with a molecule, they can change the

1 13
nuclear spins of some elements, including H and C.

When a charged particle such as a proton spins on its axis, it creates a magnetic

field. Thus, the nucleus can be considered to be a tiny bar magnet.



Normally, these tiny bar magnets are randomly oriented in space. However,
in the presence of a magnetic field B0, they are oriented with or against this
applied field. More nuclei are oriented with the applied field because this

arrangement is lower in energy.
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Information from 1H-NMR spectra:
Four different features of a 1H NMR spectrum provide
Number of signals: How many different types of hydrogens in the molecule.
Position of signals (chemical shift): What types of hydrogens.
integration: How many hydrogens of each type.
Intensity of signals.
Spin-spin splitting of signals : How many neighboring hydrogens.
Whenever two (or three) different sets of adjacent protons are equivalent to each

other, use the n + 1 rule to determine the splitting pattern.
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