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(Course Description) (slual) Ciay .2

This is an advanced undergraduate, introductory graduate level course that covers the
organometallic chemistry of the main group elements and transition metals with emphasis on
bonding, synthesis and reactivity of sigma-bonded alkyls and aryls, metal carbonyls and pi-
bonded organic ligands such as alkenes, alkynes, allyls, and arenes, basic reaction types and the
natural extensions to the very relevant area of homogeneous catalysis.
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(Course Objectives) (sluallilai .4

To know the organometallic chemistry of the main group elements

To understand the bonding

To understand the synthesis and reactivity of the organometallic compounds

To know the types of reactions and the natural extensions to the very relevant area of
homogeneous catalysis.
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After completing this course, the student should demonstrate the knowledge and ability to:
1. Acquire basic understanding of the organometallic compounds
2. Gain knowledge in bonding, reactivity, and synthesis of such compound

3. Be familiar with the type of reactions of organometallic compound

(Course Content) sluall 5ias.4

§9mia gall gssal)

Historical background, Properties of organometallic compounds and
stability of organometallic compounds

Organometallic chemistry of the main group element

Reaction between metal and an organic halogen compound, metal
exchanae, reaction with metal halides

addition of metal hydride to alkenes and reactivity: Group |
organometallic compounds

Group Il organometallic compounds

Group 11 organometallic compounds compounds

Js¥) olaiay)

Group IV organometallic compounds compounds

Group V. organometallic compounds

Ligand Systems and Electron Counting

18-electron "rule™, electron counting, ligand types (carbonyls and
similar ligands, alkyls, aryls, alkenes, allyl, cyclobutadiene,
cyclopentadienyl, arenes).

Oxidative addition/Reductive elimination reaction

AUl plaiay)

Migratory insertion reaction




Catalytic Processes

Monsanto Acetic Acid Process,

Polymerization/oligomerization/cyclizations.

Hydrogenation, Carbonylations: hydroformylation and the
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Revision
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(Teaching and learning Strategies and Evaluation Methods)
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In class Questions, Presentation, Exam

Class
Discussions,
website
development

Lecture,
Presentation,
quizzes,
Case studies,
and in class
questions

Students  will
understand the
organometallic
compounds

In class Questions, Presentation, Exam

Class
Discussions,
website
development

Lecture,
Presentation,
quizzes,
Case studies,
and in class
questions

Students will be
able to
understand the
bonding :
reactivity, and
synthesis of
organometallic
compound

In class Questions, Presentation,
Quizzes, Exam

Class
Discussions,
website
development

Lecture,
Presentation,
quizzes, Case
studies, and in
class questions

Students will be
able to
understand the
type of reactions
of
organometallic
compound
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(Text Book) _gall Qs .2

Principles of organometallic Chemistry ) gl

P. Powel &l jal)

Chapman and Hall el

1993 asud)
2" edition, dakal
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"The Organometallic Chemistry of the Transition Metals™ by Robert Crabtree (3rd
Edition, Wiley).

“The Principles and Applications of Transition Metal Chemistry”, by Collman, Hegedus,
Norton and Finke (1% or 2™ eds, University Science Books).

Advanced Inorganic Chemistry (Cotton & Wilkinson). This classic textbook is up to the
6th edition, but the 5th edition is probably the best. Chapters 22-28 cover various aspects
of organometallic chemistry.



http://www.amazon.ca/exec/obidos/ASIN/0471199575/qid=1064514780/sr=1-3/ref=sr_1_0_3/701-7489396-8086713

