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1) C.E. Housecroft and A.G. Sharpe, Inorganic Chemistry, 2nd Ed., Prentice Hall  2004. 

2) F.A. Cotton, G. Wilkinson, and P.L. Gauss, Basic Inorganic Chemistry, 3rd Ed., 
Wiley, New York, 1995 
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5) J.E. Huheey, E.A. Keiter, R. L. Keiter, Inorganic Chemistry, 4th Ed., HarperCollins, 
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Evaluation Midterms (15%) 
 Final (45%) 
 Assignments (15%) 
 Laboratory (25%, All experiments must be performed to pass) 
 
Laboratory Evaluation: 6 Experiments (3 Formal Reports, 3 Interviews) 
 
Exams:  Midterms: February 9, March 9, April 4 

Final to be scheduled 



Contents 
 
1. Comparative chemistry of 3d vs. 4d, 5d elements. This chapter examines the 

similarities and differences between the light and the heavy transition metal elements, 
considering coordination numbers, stability of oxidation states, strength of the metal-
ligand bonds, and the effect of spin-orbit coupling in spectroscopic and magnetic 
properties. 

 
 

2. Metal-metal bonding and transition metal cluster  compounds. This chapter 
reviews the chemistry of compounds in which metal-metal bonds are present either in 
discrete molecular clusters or extended three-dimensional networks. The discussion 
includes topics of current interest such as the industrial applications of 
polyoxometallates, aurophilic interactions and the recent (2005) discovery of a 
compound with a quintuple M-M bond. 

 

          

                



3. Lanthanides and actinides. This chapter introduces the chemistry of the rare earths, 
from their natural abundance, recovery, purification, basic chemical properties and 
their applications in photonics, magnetic resonance imaging, catalytic converters and 
the nuclear industry. 

       

 
4. Introduction to Organometallic Chemistry. This section of the course presents the 

basic concepts of organometallic chemistry: The nature of the M-C bond, types of 
ligands, the basic types of organometallic reactions and their application in catalysis. 
Organometallic chemistry is a vibrant area of chemistry, the Nobel prize in 2005 was 
awarded to researchers in this field. An in-dept course in this topic is provided in 
level IV (CHEM 4R03) 
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5. Introduction to Solid State Chemistry. An overview of the chemistry of crystalline 
materials is presented, including the basis types of crystalline lattices and the 
principles used in the design and synthesis of solid materials. Useful properties 
(magnetic and electric) are discussed in the context of bonding models such as band 
theory. 

 
 

6. Introduction to Bio-inorganic Chemistry. The principles introduced in this and 
previous inorganic chemistry courses are employed to examine the fascinating 
chemistry of transition metal ions within biological systems, including the 
mechanisms of action of oxygen transport proteins, enzymes, and electron carriers. 
The most important recent developments in photosynthesis and nitrogen fixation are 
part of this chapter. 

 

 



 
Laboratory Exper iments 
 

This laboratory course in the chemistry of the transition elements comprises of 
preparations, associated analyses and physical measurements, such as X-ray diffraction, 
NMR, and electronic spectroscopy, among others. It is designed to illustrate the contents 
of the course and to provide training in the synthesis and characterization of transition 
metal compounds by use of the techniques of modern inorganic chemistry. Some 
experiments include the use of a double vacuum/nitrogen manifold and a glove box for 
inert atmosphere techniques. The experiments may be done in any order, but all 
experiments must be completed by the end of the respective term. 
 
The following experiments are currently performed: 
 
� � Chemistry of copper. Preparation of a superconductor 
 
� � Quadruple M-M bonds: Preparation of chromium(II) acetate dimer 
 
� � Polyoxometallates: the largest known polynuclear species and thermochromic 

materials. 
 
� � Organometallic Chemistry I: Preparation of ferrocene 
 
� � Organometallic Chemistry II: Preparation and spectroscopic characterization of 

mesitylenetricarbonylmolybdenum(0) 
 
� � Bioinorganic chemistry: Oxygen absorption by a coordination complex 


