Chemistry tutorials 

- Stereochemistry (Prof. Christopher Maycock)

Most natural compounds and many modern pharmaceutical products are asymmetric molecules. Configurational stability at an atomic level means that many compounds can exist in several 3 dimensional stereoisomeric forms. This configurational stability will determine the conformation of molecules which is a more flexible parameter which tends toward a thermodynamic minimum. Large biomolecules are normally made up from smaller repeating units and the stereochemistry of these small units determines the conformation of the larger molecule. The resulting stereoelectronic effects are important factors which determine reactivity. The origins and resulting effects of 3D structures will be discussed as well as synthetic techniques which control the selectivity of reactions leading to enhanced configurational purity.

- Carbohydrate chemistry (Dra. Rita Ventura)

Carbohydrates are the most abundant biomolecules on Earth and are involved in a very wide range of biological processes. A vast majority of biologically and therapeutically active carbohydrates exist as complex glycoconjugates or polysaccharides in which monosaccharide units are linked by glycosidic bonds. In this tutorial an overview of glycoconjugate structures will be given. Basic topics on carbohydrate chemistry will be discussed, such as features of monosaccharides and formation of the glycosidic bond.
- Coordination Chemistry: Structure, Bonding, Properties and Reactivity of Coordination Complexes (Prof. Carlos C. Romão)
In this tutorial the basic principles of coordination chemistry will be reviewed including structure and bonding concepts.

A descriptive look over the coordination chemistry of the most important metals in Biology will be given.

Highly relevant physical properties of coordination complexes will be discussed and exemplified (e.g., magnetic, optical and electrochemical properties)

The reactivity of coordination complexes will be discussed mainly from the point of view of ligand substitution and ligand activation which are the most relevant for Biological coordination chemistry and enzymatic reactivity. 

- Chemical Equilibrium. (Prof. Rita Delgado)

In this tutorial the acid-base and complexometric reactions will be reviewed: definitions, mass and charge balances, pH determinations, and titrations. 
A revision of the basic concepts and their practical use will be undertaken. How to prepare a buffer solution in the lab? How to perform the necessary calculations? How to choose the appropriate buffer in the lab? 
The determination of equilibrium constants using potentiometric and spectrometric techniques, using appropriate programs: the Hyperquad program. The use of equilibrium constants in order to obtain Speciation diagrams: the Hyss program.

Determination of metal ions in solution by titration with an appropriate ligand solution. Examples of interesting cases.
- Fundamentals of UV-Vis spectroscopy (Prof. Eurico Melo)

For students missing basic knowledge of the physics of absorption and emission of light.
Topics: Light-matter interaction, Jablonsky diagram, quantum yields, Stokes shift, solvatochromism, excited state quenching, energy transfer.

Essentially a theoretical tutorial.

- Fundamentals of analytical electrochemistry. (Dr. Yann Astier)

This topic focuses on the study of organic and metallic redox centers and their electron transfer reaction. Such redox centers constitute the active site of a large number of enzymes, and their mechanism can be rather complex. Analytical electrochemistry methods can helpunderstand the course of the electron transfer process leading to reaction essential to life. Techniques and theory will be addressed in this tutorial.
- Catalysis: the key to sustainable development (Dra. Beatriz Royo)

The purpose of this tutorial is to present the basic concepts of catalysis. There are many different types of catalysts; they range from proton, through Lewis acids, organometallic complexes, organic and inorganic polymers, all the way to enzymes. To simplify things, they are divided in three categories: homogeneous, heterogeneous and biocatalysts. Although the catalysts and the process conditions in each category can be very different, the principles of catalysis are the same. In this tutorial will be discussed how these principles can be applied in homogeneous, heterogeneous and enzymatic catalysis, which are the tools in catalysis research and which are the main advantages and disadvantages of each catalyst type. 
- Organocatalysis (Dra. Rita Ventura) 

Organocatalysts are small organic molecules as for example the amino acid proline. Organocatalysis is a very recent concept in catalysis, providing an alternative or a complement to organometallic and enzymatic catalysts, with a strong potential for green chemistry and industrial applications.

Topics of this tutorial include: Types of organocatalysts. Reactions catalysed by organocatalysts. Application of organocatalyts to asymmetric synthesis. 
- Biochemical sel-assembly, biological mimics and supramolecular catalysis (Prof. Rita Delgado)

Supramolecular chemistry is the chemistry of weak interactions, molecular associations and self-assembly.
Non-covalent interactions and their impact in biology and chemistry will be reviewed. Topics will include self-assembly, molecular recognition, protein folding and structure, nucleic acid structure, polymer organization, and supramolecular catalysis.
- Peptides and Peptidomimetics: using chemistry to build synthetic oligomers that exhibit specific properties.(Dra. Olga Iranzo)
Peptide and peptidomimetic engineering is an expanding field of research at the crossroads between chemistry, biology, biophysics and materials science. Advances in synthetic chemistry have made possible to generate many different types of well defined tridimensional structures that present attractive opportunities for the design of functional molecules.
The aim of this tutorial is to introduce students to this research area. An overview of the different synthetic and design procedures will be given. Recent advances and applications in this field, ranging from drug design and regenerative medicine to de novo design of catalytic proteins, will be reviewed.

- Natural Products and their Isolation (Prof. Christopher Maycock)
Natural products are a source of leads for new bioactive compounds. The diversity of structure is enormous. The occurrence, structure and methods of isolation of some of the most abundant classes of natural product will be explained as well as the properties of these compounds. Methods of extraction, separation and purification of compounds from natural sources will be a major topic for discussion.

- Steady-state and time-resolved photochemistry (Prof. Eurico Melo)

For students with university level knowledge about light-matter interaction.
Topics: Jablonsky diagram, allowed and forbidden transitions, solvatochromism, emission and excitation spectra, emission anisotropy, laser photolysis, time-resolved emission.

Essentially a practical demonstration.

