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Learning Objectives:  
To introduce the basic concepts of clusters.To gather a good understanding of the chemistry and 
various aspects of main group cluster compounds with respect to synthesis, structure and 
properties. 
 
Learning Outcomes 
On completion of the course, the students will be able to: 
 

1. Ensures the students understand the concepts and the properties of clusters.  
2. Acquire knowledge of cluster compounds and explain structure-property, electron counts, 

and surface analogies of cluster compounds. 
3. Identify the structure and bonding aspects of main group clusters. 
4. Identify the different types of main group cluster reactions and apply the above concepts 

to explain reactivity of the clusters. 
 

SYLLABUS OF DSE 14 

 
Unit 1:             (Hours: 7) 
Introduction to molecular clusters - Clusters in elemental states, cluster classification, skeletal 
electron (Elm) counting. 
Unit 2:               (Hours: 8) 
Main-group clusters: Geometric and electronic structure, three-, four- and higher connect clusters, 
the closo-, nido-, arachno-hypho-, klado-,borane structural paradigm 

Unit 3:              (Hours:8) 

DISCIPLINE-SPECIFIC ELECTIVE COURSE -  14 (DSE-14) 

Main Group Clusters-Basic and Applications 
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Wade-Mingos and Jemmis electron counting rules, Lipscomb topological diagrams, clusters with 
nuclearity 4-12 and beyond 12. Structure 

Unit 4:           (Hours 7) 

Synthesis and reactivity. Heteroboranes, boron-carbides and metal-borides.Illustrative examples 
from recent literature. 

Keywords: Clusters, skeletal electron count, boranes, synthesis, reactivity. 
 
Practical Component 

1. Determination of Boron colorimetrically. 
2. Preparation of borax/ boric acid. 
3. Synthesis of zinc borate from zinc oxide and boric acid and their analysis using various 

instrumentation techniques: IR, UV, TGA, and DSC. Thermal decomposition of borax and 
its structural characteristics using XRD, FTIR. 

4. Qualitative analysis of cobalt, nickel, copper etc. using borax (borax bead test).  
5. Other new novel synthesis reported in literature from time to time 
6. Syntheses and characterisation of zinc(II)acetylacetonate and tin(II)acetylacetonate 

complexes 
 
Recommended References and Textbooks  

 
1. M. P. Mingos and D. J. Wales; Introduction to Cluster Chemistry, Prentice Hall, 1990. 
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3. P. Fehlner, J. F. Halet and J-Y. Saillard; Molecular Clusters: A Bridge to solid-state 

Chemistry, Cambridge University press, 2007. 
4. B. D. Gupta and A. J. Elias; Basic Organometallic Chemistry: Concepts, Synthesis, and 

Applications, Universities Press (India), 2010. 
5. M. P. Mingos, Essential Trends in Inorganic Chemistry, Oxford, University Press, 1998. 
6. C. E. Housecroft, Metal-Metal Bonded Carbonyl Dimers and Clusters, Oxford Chemistry 

Primers (44), Oxford, University Press, 1996. 
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