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Introduction

The cyclopropenium ion, an aromatic cation, is the small-
est member of the Hiickel aromatic systems. It was first
prepared by Breslow in 1957 as triphenylcyclopropenium
perchlorate.! Despite the apparent inherent strain in the
cyclopropene ring, cyclopropenium ions possess consid-
erable thermodynamic stability and exhibit the dual prop-
erties of stability and ionic charge. Thus, they easily
combine with an anion or a Lewis basic heteroatom lead-
ing to the reversible generation of the corresponding neu-
tral carbocyclic species (Scheme 1). Owing to their
unique reactivity, cyclopropenium ions, especially 2,3-di-
arylcyclopropenium ions, have been strategically exploit-
ed for the activation of the hydroxyl group of alcohols,
carboxylic acids, oximes, and diols in various synthetical-
ly useful dehydrative processes to afford alkyl chlo-
rides,>* acid chlorides,* amides/lactams,>® and cyclic
ethers, respectively.’
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Scheme 1 Cyclopropenium ion

Preparation

The diarylcyclopropenium ions, frequently used in syn-
thetically important organic transformations, are readily
prepared by the action of thionyl chloride or oxalyl chlo-
ride on 2,3-diarylcyclopropenones (Scheme 2).>8
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Scheme 2 Preparation of cyclopropenium ions
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(A) Conversion of Alcohols into Alkyl Chlorides:

Kelly and Lambert have reported a convenient and efficient method
for converting alcohols into alkyl chlorides.? The protocol represents
a novel paradigm for alcohol activation for the promotion of substi-
tution reactions employing a cyclopropenium ion. Furthermore, the
same research group has very recently reported a cyclopropenone-
catalyzed conversion of alcohols into alkyl chlorides involving the
cyclopropenium ion activation.?
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(B) Conversion of Carboxylic Acids into Acid Chlorides:
Expanding beyond the alcohol activation with a cyclopropenium
ion, Lambert and co-workers have shown that a similar methodology
can be applied to the activation of acid chlorides.*
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(C) Beckmann Rearrangement:

Yadav and co-workers have recently reported a cyclopropenium ion
catalyzed (3 mol% loading) Beckmann rearrangement of ketoximes
to afford the corresponding amides/lactams within two hours.’ This
is the first example of cyclopropenium ion catalysis.
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(D) Cyclodehydration of Diols:

Building upon their earlier work on chlorodehydration, Kelley and
Lambert have developed a cyclopropenium ion activated cyclodehy-
dration of 1,4- and 1,5-diols to the corresponding cyclic ethers.’
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(E) Dehydrative Glycosylation:

Bennett and co-workers have reported cyclopropenium ion promot-
ed dehydrative glycosylation reactions of 2-deoxy and 2,6-dideoxy
sugars. The reactions are a-selective and proceed under mild condi-
tions at room temperature without the need of special dehydrating
agents.’
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