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Electronic Spectroscopy (UV, VIS). The experimental method. Definitions: chromophores,
effects. Characteristic absorptions. Dienes and enones: Woodward-Fieser rules. Solvent effects.
Other chromophores.

Vibrational spectroscopy (IR, Raman). The experimental method. General distribution of the
absorptions. Organic functional groups (hydrocarbons, carbonyl compounds, hydroxyl
compounds, hydrogen bonds, nitrogen derivatives...). Vibrational frequencies in inorganic
compounds and complexes. Interpretation of spectra.

Mass spectrometry. Spectral resolution. Isotope analysis. Fragmentation processes: homolytic
and heterolytic bond fissions.

MS fragmentations. Fragmentations associated to functional groups. Examples.

NMR: the experimental method. The spectrometer. Sample preparation: solvents. General look
at the spectra: chemical shifts, coupling constants, scales and references.

'H NMR: the chemical shift. Shielding mechanisms. Topical relationships. Factors influencing
the shift 3: magnetic anisotropy, solvent effects. Correlations: hydrogens linked to carbon,
hydrogens linked to other nuclei. Examples.

'H NMR: spin-spin coupling. Coupling constants. The Karplus equation. Spin systems: the
Av/J ratio, first and second order spectra. Examples.

'H NMR: analysis of the spectra. Time-dependent phenomena. Methods of analysis.
Simplification of spectra: changing the magnetic field, spin decoupling, shift reagents. The
nuclear Overhauser effect (nOe), examples.

BC NMR. Overview. Recording methods (broad band, off resonance, DEPT). Chemical shifts:
additivity. Spin-spin couplings. Analysis of the spectra.

NMR in Inorganic Chemistry. *"H NMR in inorganic compounds and complexes:
organometallics, phosphines, hydrides. 3P NMR: phosphates, phosphines and derivatives. Metal
complexes. **C NMR: organometallics, metal carbonyls. Multinuclear NMR: N, **N, *F, #All,
ZQSi, SQCO, 103Rh, 195Pt, 1130d, 199Hg.

Electron spin resonance. Overview. Examples.

Structural determination. Combined application of the spectroscopic techniques. Examples.
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INTERNET

You will find on-line courses, solved exams, additional problems, software and many useful
hyperlinks at the web page:

http://einstein.uab.cat/fsanchezf/



