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Summary: fundamental concepts, spectra assignment, and applications of Nuclear Magnetic Resonance
Spectroscopy.

Program:
1 - Fundamental principles

Spin-active nuclei; angular momentum; magnetic moment; nuclei in static magnetic field; population
of levels; resonance condition.

2- Nuclear Magnetic Resonance Spectrometer

Basic electronic components of the spectrometer; probe; NMR signal detection; Fourier transform;
sample preparation; deuterated solvents.

3- Spectral parameters
Chemical Shift (6)

Nuclear shielding and chemical shift (chemical environment); diamagnetic shielding; paramagnetic
shielding; reference compounds; chemical shift scale; signal intensity.

Scalar Coupling Constant (J)

Origin of the scalar coupling constant (J) spin-spin; 2nl + 1 rule, intensity of multiplet components;
Pascal's triangle; homonuclear and heteronuclear couplings.

4- Homonuclear coupling constant ("Jun)

Geminal couplings (%Jun) positive and negative; vicinal coupling (3Jun); Karplus relationship; long-range
coupling (allylics); coupling in rigid molecules; coupling in flexible molecules (conformational
equilibrium); keto-enol tautomerism; diastereotopic hydrogens; chemical and magnetic equivalence
and nonequivalence.




5- 13C NMR spectrum
13C nucleus; coupled spectrum; decoupled spectrum; 3C chemical shift.
6- Spectra assignment

Assignment of 'H and '3C NMR spectra signals and structural determination of saturated and
unsaturated aliphatics organic compounds, aromatic and heteroaromatic systems.

7- NMR of other nuclei

'H and '3C NMR spectra for compounds containing '°F and/or 3!P; effect of quadrupole nuclei (}*N) on
'H NMR spectra; comparison with molecules enriched in *°N.

8- Other NMR techniques

13C DEPT NMR spectra; 2D homonuclear (COSY, TOCSY, and NOESY) and heteronuclear (HSQC and
HMBC) contour maps.
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