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summary

The thesis entitled “NOVEL HETEROCYCLIC CONSTRUCTIONS MEDIATED BY NUCLEOPHILIC CARBENES AND RELATED CHEMISTRY” embodies the results of the investigations carried out to explore the reactivity patterns of the 1:1 zwitterions, generated in situ from various nucleophilic carbenes and dimethyl acetylenedicarboxylate (DMAD) towards aldehydes and ketones.

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 work is also provided in this chapter.


The second chapter describes the addition of the 1:1 zwitterionic intermediate of dimethoxycarbene, generated in situ by the thermolysis of 2,2-dimethoxy-∆3-1,3,4-oxadiazoline and DMAD, to various carbonyl compounds such as aldehydes, ketones and α,(-unsaturated carbonyl compounds. The addition of the zwitterionic intermediate to p-tolualdehyde affording the corresponding dihydrofuran derivative in 81% yield is illustrative (Scheme 1).
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Scheme 1


the addition of the zwitterionic intermediate to ketones such as p-nitro acetophenone afforded the dihydrofuran derivative in excellent yield (Scheme 2).
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Scheme 2

Similar addition of zwitterionic intermediate to α,(-unsaturated carbonyl compounds such as cinnamaldehydes and chalcones also furnished the corresponding dihydrofuran derivatives (Scheme 3).
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Scheme 3

The third chapter describes a novel approach to the synthesis of bicyclic lactones via the interrupted Nazarov reaction of divinyl dihydrofuran derivatives. The divinyl dihydrofurans are readily prepared by the multicomponent reaction of 1,4-dienones, DMAD and dimethoxycarbene (Scheme 4).
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Scheme 4


The divinyl dihydrofurans when exposed to a Lewis acid such as BF3.OEt2, underwent the interrupted Nazarov reaction to afford the respective bicyclic lactone derivatives in good yield (Scheme 5).
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Scheme 5

The results of our investigations on the reaction of N-heterocyclic carbenes such as 1,3-dimesityl-imidazolin-2-ylidene and 1,3-dimesityl-imidazol-2-ylidene towards DMAD and aromatic aldehydes are presented in Chapter 4. The reaction of the 1,3-dimesityl-imidazolin-2-ylidene, generated in situ with DMAD and 3-nitro benzaldehyde afforded the 2-oxy-maleate derivative in good yield (Scheme 6).

[image: image7.wmf]N

N

M

e

s

M

e

s

C

l

C

O

2

M

e

C

O

2

M

e

C

H

O

N

O

2

N

a

H

N

N

O

C

O

2

M

e

C

O

2

M

e

M

e

s

M

e

s

O

2

N

H

+

+

 

 

T

H

F

,

 

A

r

,

 

r

.

t

.

 

3

0

 

m

i

n

,

 

6

9

%


Scheme 6


The reaction was found to be sensitive to the nature of the carbene employed. When the less nucleophilic 1,3-dimesityl imidazol-2-ylidene is employed as the carbene, the reaction followed a different pathway leading to the furanone derivative in good yield (Scheme 7).
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Scheme 7

In conclusion, we have unravelled novel reactivity patterns of 1:1 zwitterionic intermediates generated by the addition of various nucleophilic carbenes to DMAD and thus devised one pot synthesis of highly functionalized dihydrofuran derivatives, bicyclic lactones, 2-oxy-maleate and furanone derivatives. It is interesting to note that dihydrofuran and lactone motifs are present in a number of biologically active natural products and other heterocyclic compounds. It is conceivable that the novel multicomponent reactions described herein will find application in the synthesis of a variety of heterocyclic compounds, and in natural product synthesis.
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