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Transition Metals and Coordination Chemistry from the Greek for â€œone toothed,â€• meaning that they connect with
the central metal through only one atom.

It contains a polydentate ligand with four donor atoms that coordinate to iron. The catalytic cycle produces the
bicarbonate ion and the hydrogen ion as the equilibrium favors dissociation of carbonic acid at biological pH
values. The transition metals, particularly zinc and iron, are most often found at the active sites of enzymes.
Complexes where the ligands are released and rebound rapidly are classified as labile. For examples, see Table
1. The transition metals, particularly zinc and iron, are often key components of enzyme active sites. Key
Terms coordination: The reaction of one or more ligands with a metal ion to form a coordination compound.
Processes that produce molten products are collectively referred to as smelting operations. Reactivity Electron
Transfers A common reaction between coordination complexes involving ligands are electron transfers. Often,
however, energy must be added to the process by combustion of fuel or, in the case of some smelting
processes, by the direct application of electrical energy. Colorimetric Analysis Colorimetric analysis is a
method of determining the concentration of a chemical element or chemical compound in a solution with the
aid of a color reagent. The following sections highlight some of the most widely used chelating agents in cell
biology and point out potential pitfalls. This approach is the essence of crystal field theory CFT , which is a
core concept in inorganic chemistry. Complex Geometry Based on its number of valence d electrons, a metal
ion may prefer certain binding geometries over others. Since the nature of the ligands and the metal can be
tuned extensively, a variety of colors can be obtained. Learning Objectives Discuss how coordination
chemistry can be applied in metallurgic processes. Barium, calcium, and strontium will precipitate at this
point, but not before. Name the ligands first, followed by the central metal. A large fraction of all proteins are
metalloenzymes, and they have many diverse functions including transport, storage, and signal transduction.
The coordination sphere consists of the central metal ion or atom plus its attached ligands. Most often, this
involves a donor atom with a lone pair of electrons that can form a coordinate bond to the metal. Figure 4.
However, the electron remains centered on the metal. For example, species of Pseudomonas are known to
secrete pyocyanin and pyoverdin that bind iron. The field is an applied science, covering all aspects of the
physical and chemical processes used to produce mineral-containing and metallic material. Perhaps most
famous are the tetradentate N4 macrocyclic ligands incorporated into the heme protein most commonly seen
as part of hemoglobin. They primarily form coordinate covalent bonds, a form of the Lewis acid-base
interaction in which both of the electrons in the bond are contributed by a donor Lewis base to an electron
acceptor Lewis acid. Figure 4 showed one example of a chelate. For this reason, they are often applied as
pigments. The solution purification and concentration processes may include precipitation, distillation,
adsorption, and solvent extraction. These methods are called classical qualitative inorganic analysis. Each of
the anionic ligands shown attaches in a bidentate fashion to platinum II , with both a nitrogen and oxygen
atom coordinating to the metal. The ability to limit the bioavailability of only one target metal is crucial to the
integrity of the experiment and interpretation of results. Key Terms enzyme: A globular protein that catalyses
a biological chemical reaction. Extractive Metallurgy Extractive metallurgy is the practice of removing
valuable metals from an ore and refining the extracted raw metals into a purer form. Anionic Ligand.
Coordination compound. The heme complex in hemoglobin is another important example Figure 5. It is the
relative energetics of these electronic transitions that allows for them to have absorbencies in the visible
region. The structures are shown in Chart 1.


