
Pandit Deendayal Petroleum University School of Technology 
18BSC604 Group Chemistry and Organometallic Chemistry 

Teaching Scheme Examination Scheme 

L T P C Hrs/Week Theory Practical Total 
Marks MS ES IA LW LE/Viva 

4 0 0 4 4 25 50 25 -- -- 100 
 
COURSE OBJECTIVES 

Ø Understand the concept of hybridization, bonding interaction of various group compounds 
Ø Knowledge on the different group compound and their importance in our real life  
Ø Appraise the concept, terms, and important events in the development of organometallic Chemistry  
Ø Analyze spectroscopic data to elucidate structure and reaction mechanism of organometallic compounds  
Ø Appreciation for the scope, diversity, and application of organometallic chemistry 

UNIT 1 GROUP CHEMISTRY                                                                  14 Hrs. 
Group-I & II: Hydrogen, main group elements and their compounds like oxide, peroxide, superoxide, carbonates, hydroxide, coordination 
chemistry of s-block elements, bonding in metals. Group-III: borane, carborane, borazine, boron nitride, halides, boric acid, borax, aluminium 
chloride, synthesis, structure bonding, properties and uses, industrial importance of the these compounds. Group-IV: allotropy of carbon and 
their conductivity, catenation and condition for catenation, different type of silicones: synthesis and properties, Freons and depletion of 
ozone layer by Freon, synthesis of hydrides, carbides synthesis and reactivity. 
 
UNIT 2 GROUP CHEMISTRY                         18 Hrs. 
Group-V: Synthesis and reactivity of hydrides, halides of this group, nylon-6, nylon-66, phophazenes: preparation, properties, structure and 
bonding, different oxides of nitrogen, acid strength of different phosphorous acid. Group-VI: reactivity and properties of the different 
compounds belong in this group, different kind of silicate structure, variety of sulphur acid, acid rain, tetrasulphurtetranitride, polythiazyl 
preparation structure and properties. Group-VII: Interhalogen compounds, hepervalent iodine compounds and their reactivity etc. Group-VIII: 
noble gases elements and their compounds occurrence, synthesis, properties, structure and bonding, clatharates, industrial application of the 
noble gas. 
 
UNIT 3 ORGANOMETALLIC CHEMISTRY 12 Hrs. 
Different types of organomettalic compounds, classification of ligands and their uses, 18 electron rule and its application, effective atomic 
number, metal carbonyl compounds: discrete, dimeric, trimeric, tetrameric, reactivity, synthesis, properties. 

UNIT 4 ORGANOMETALLIC CHEMISTRY                           12 Hrs. 
Ferrocene: synthesis, properties, reaction and application;Reaction: oxidative addition, reductive elimination, Insertion, 
reaction, several example in each case and their explanation. 

                                                                                                                                                                                                                                       56  Hrs. 
COURSE OUTCOMES 
On completion of the course, student will be able to 
CO1– Capability of understand the fundamental principles on how the properties are dictate by ligand and metal ions 
CO2– Able to predict geometries of simple molecules 
CO3– Apply basic concept of organometallic chemistry for synthesize new organometallic compound in facile manner 
CO4– Analysis and characterize the organometallic compound data by using modern instrumental methods 
CO5–Estimate reaction types and mechanism and imply these two to comprehend the catalytic process 
CO6– Evaluate the efficacy of homogeneous organometallic catalysis in the production of smaller-scale (fine chemicals) and large scale desire  
product 
 
TEXT/REFERENCE BOOKS 

1. Greenwood, N.N &Earnshaw, A. Chemistry of the Elements 
2. Lee, J.D. Concise Inorganic Chemistry 
3. Sarkar, R. General and Inorganic Chemistry Part-II 
4. Crabtree, H. R. The Organometallic Chemistry of the Transition Metals 

END SEMESTER EXAMINATION QUESTION PAPER PATTERN 
Max. Marks: 100 Exam Duration:3 Hrs 
Part A/Question: 10 questions of 2 marks each with internal choice               20 Marks 
Part B/Question: 8 questions of 10 marks each with internal choice                               80 Marks 

 
 

 



 


