PREFACE


Carbon-Carbon and Carbon-Heteroatom bond forming reactions are of crucial importance in organic synthesis and enormous efforts have been devoted to develop new methodologies for the same. The traditional synthesis of complex organic molecules employs stepwise formation of bonds and involves multiple steps. Besides the sequential synthesis, in several instances, the desired product can also be obtained in one pot reactions of three or more starting compounds. Such reactions in which more than two starting materials react to form a product in such a way that the majority of the atoms of the starting materials can be found in the product are called multicomponent reactions (MCRs). A number of advantages make MCRs attractive both in organic and combinatorial synthesis viz., simple procedures, facile execution, atom economy, convergence and ecofriendliness and they offer great promise in the synthesis of heterocycles. 

The chemistry of nucleophilic carbenes such as dialkoxycarbenes and N-heterocyclic carbenes has been the subject of intense investigations recently. In the context of our general interest in devising new methods for heterocyclic construction and in designing novel multicomponent reactions based on nucleophilic species, we have carried out a detailed and systematic investigation of the reactivity pattern of the 1:1 zwitterions, generated in situ from nucleophilic carbenes such as dimethoxycarbene and N-heterocyclic carbenes and dimethyl acetylenedicarboxylate. The results of our investigations constitute the subject matter of the thesis entitled “NOVEL HETEROCYCLIC CONSTRUCTIONS MEDIATED BY NUCLEOPHILIC CARBENES AND RELATED CHEMISTRY”.
The thesis is divided into four chapters. Relevant references are given at the end of each chapter.


A general introduction to carbenes, carbenoids and nucleophilic carbenes is presented in Chapter 1. A brief introduction to multicomponent reactions and the definition of the present research problem is also provided in this chapter.

The second chapter presents the results of our investigations of the reaction of 1:1 zwitterion of dimethoxycarbene and DMAD with various carbonyl compounds. General information on the experimental procedures is given this chapter.

The third chapter describes a facile one pot synthesis of bicyclic lactones by the “interrupted Nazarov reaction” of divinyl dihydrofurans obtained by the multicomponent reaction of 1,4-dienones with dimethoxycarbene and DMAD.


The results of our investigations on the application of N-heterocyclic carbenes in multicomponent reaction with DMAD and aromatic aldehydes leading to the one pot synthesis of 2-oxy-maleate and furanone derivatives are disclosed in the fourth chapter.


It may be mentioned that each chapter of the thesis is presented as an independent unit and therefore the structural formulae, schemes and figures are numbered chapter wise.


A summary of the work is given towards the end of the thesis.
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