Crown Ethers ooy

How to dissolve alkali metal salts

in organic solvents

Since the discovery of their remarkable ability to solubilize
alkali metal salts in non-polar solvents, crown ethers,!*’ a class
of macrocyclic polyethers, have found novel application in syn-
thesis. The new crown ether, 18-crown-6, promises even greater
synthetic utility by virtue of its increased complexing ability.?
For example, in acetonitrile or benzene effective solvation of the
potassium ion of potassium fluoride by 18-crown-6 results in a
highly reactive fluoride ion (“naked” fluoride).? “Naked”
fluoride is a potent base and nucleophile,? being capable of con-
verting a variety of alkyl, acyl, or activated aryl halides to their
respective fluorides in good yields.
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In the presence of dicyclohexyl-18-crown-6, potassium per-
manganate readily dissolves in benzene to form a purple solu-
tion (“Purple Benzene™)® which oxidizes alcohols, olefins,
aldehydes and aralkyl hydrocarbons in excellent yield under
neutral conditions.
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Alkoxysulfonium salts, formed by alkylation of sulfoxides
with Magic Methyl® (methyl fluorosulfonate), are readily
reduced with sodium cyanoborohydride in the presence of
crown ethers?® to give sulfides in excellent yield. Similarly, 8-
ketosulfoxides are reduced to 8-ketosulfides,* whereas extensive
decomposition occurs in the absence of the crown ether.
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Phenacyl esters which are difficult to obtain in good yield us-
ing classical procedures are easily formed by refluxing a benzene
or acetonitrile suspension of acyl salt, crown ether and a-
bromoacetophenone.
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The alkylation of acetoacetic ester enolates gives less O-
alkylated product in the presence of a crown ether,’ especially in
weakly polar solvents. Dicyclohexyl-18-crown-6 markedly
changes the rates and stereochemical course® of alkoxide-
catalyzed carbanion-generating reactions;e.g., the reaction of 5-
decyl tosylate with potassium alkoxides’ produces more trans
olefin in the presence of dicyclohexyl-18-crown-6. Crown ethers
also find application in the resolution of a-amino acids® and
show promise for the preparation of organometallics’ by
catalyzing the reaction between metals and C-halogen or acidic
C-H compounds. The potassium hydroxide complex of
dicyclohexyl-18-crown-6 reacts with o-dichlorobenzene! to
give o-chloroanisole in 40-50% through a non-benzyne
mechanism. Finally, crown ethers may be contrasted with our a-
and B-cyclodextrins. While the cyclodextrins have a lipophilic
cavity and hydrophilic shell the reverse is true of the crown
ethers.!!
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18,665-1 18-Crown-6
15,839-9 Dibenzo-18-crown-6
15,840-2 Dicyclohexyl-18-crown-6

Sg $15.00; 25¢g $60.00
2.5g $10.20; 10g $25.25
2.5g $11.45; 10g $30.00;

100g $200.00
1g $5.00; Sg $18.00; 25g $70.00
Sg $6.00; 25¢ $20.00

85,609-6 a-Cyclodextrin
85,608-8 B-Cyclodextrin
16,048-2 Magic Methyl® (methyl

fluorosulfonate) 11.4gt $3.00; 100g $14.00

+ Designates molar unit

18,665-1 Licensed under U.S. Patent 3.562.295
15.839-9 Licensed under U.S. Patent 3 687978
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the major areas of research in chemistry

Coverage of the 1970 and 1971 literature on
this subject appeared in the umbrella title
Aliphatic, Alicyclic and Saturated Heterocyclic
Chemistry Vol. 1. The favourable response
accorded to that report has enabled each of
these areas to be made the subject of an
individual series.

This volume covers literature published during

The third volume in this now established series
covers literature published during 1972 and
early 1973. It follows a very similar format to
Volume 2 about which Journal of Molecular
Structure said, “the style of all the
contributors is clear and lucid with a useful
amount of critical appraisal of the publications
being reviewed. Praise must go to all those

eri001Co eort-

Ge highly praised series of Chemical Society publications
which provide systematic and comprehensive review coverage of

Alicyclic Chemistry Vol. 2

Senior Reporter: Professor W. PARKER, University of Stirling

1972 and the chapter-headings are as follows:
Three- and Four-membered Rings; Five- and
Six-membered Rings; Medium- and Large-ring
Compounds; Bridged Systems.

The second volumes of Aliphatic Chemistry and
Saturated Heterocyclic Chemistry are also now
available.

Clothbound 479pp 83” x 53” ISBN 0 85186 5224 Price £14.00 (Chemical Society Members £10.50)

Electronic Structure and Magnetism
of Inorganic Gompounds Vol. 3

Senior Reporter: Dr. P. DAY, University of Oxford

responsible for the printing and general
organisation of this book which is virtually
free from errors”’.

The chapter headings are as follows: Electronic
Spectra; Natural and Magnetic Optical
Activity; Magnetic Susceptibility
Measurements; Photoelectron Spectroscopy.

Clothbound 445pp 83" x 5§” ISBN 0 85186 271 3 Price £14.00 (Chemical Society Members £10.50)

\_The Chemical Society

These publications may be obtained through your

local bookseller or by sending the appropriate

remittance direct to: The Publications Sales Officer,
The Chemical Society, Blackhorse Road, Letchworth,
Herts SG6 1HN, England. (CS Members must write
direct to the above address stating that they are
claiming the privilege price).
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ﬁe highly praised series of Chemical Society publications
which provide systematic and comprehensive review coverage of
the major areas of research in chemistry

Aromatic and Heteroaromatic
Chemistry Volume 2

Senior Reporters: DR. C. W. BIRD and DR. G. W. H. CHEESEMAN
Queen Elizabeth College, University of London

Volume 2 covers the literature abstracted well-organised and readable manner. For the
between July 1972 and June 1973, following medicinal chemist, both teacher and researcher,
a format similar to that adopted for Volume 1 this volume would seem to be a necessary
about which I. W. Mathison in Journal of addition to a personal, or at the very least,
Pharmaceutical Sciences said “it is a credit to departmental library. Its attractive format adds to
the editors that so extensive an amount of work its desirability as a text”.

has been collected into one volume in such a

Clothbound 534pp 83" x 53" ISBN 0 85186 763 4 Price £16.00 (Chemical Society Members £12.00)

The Alkaloids Volume 4

Senior Reporter: DR. J. E. SAXTON, University of Leeds

The fourth volume follows the pattern established indispensable to the specialist alkaloid field and
by its predecessors and comprises summaries of should be required reading for all those interested
the progress in the field for the period July 1972 in biosynthesis, rearrangement of mechanisms

to June 1973. In addition there is also a more and medicinal chemistry. The contributors are to
extended review of the aporphine alkaloids. be congratulated on the lucidity of their
Reviewing Volume 3 in Chemistry and Industry, presentation”’.

K. W. Bentley said, “'a series which is clearly

Clothbound 453pp 83" x 58" ISBN 0 85186 287 X Price £14.00 (Chemical Society Members £10.50)

\_The Chemical Society -/

These publications may be obtained through your
local bookseller or by sending the appropriate
remittance direct to: The Publications Sales Officer,
The Chemical Society, Blackhorse Road, Letchworth,
Herts SG6 1HN, England. (CS Members must write
direct to the above address stating that they are
claiming the privilege price).
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MONOGRAPHS
FOR TEACHERS

Principles of
Free Radical
GChemistry

by J. I. G. CADOGAN

Principles of Free Radical Chemistry pre-
sents a concise account of the principles
and concepts underlying reactions of or-
ganic free radicals, with particular empha-
sis on solution processes.

It is now recognised that an enormous
number of oxidation, fragmentation, syn-
thetic, polymerization and ageing reactions
important in technology and biology
proceed via radical intermediates. This
monograph seeks to provide a simple in-
troductory background to the reactions
involved. Among the teopics discussed are
the nature and modes of reaction of short
and long lived radicals, methods for pro-
duction and removal of radicals, initiation
and termination of radical chain reactions,
radical polymerization, autoxidation, and
the importance of radicals in synthesis and
biosynthesis. The monograph concludes
with a brief reference to the radical nature
of certain reactions of carbenes and nit-
renes and an account of the use of magnetic
resonance methods (nmr, esr) in the
physical detection of radicals, including
spin trapping and CIDNP techniques.

Paperbound 81" x5} 85pp ISBN 0 85186 829 0
Price £1.00 (CS Members 75p)

Orders for this publication should be sent,
enclosing remittance, to: The Publications Sales
QOfficer, The Chemical Society, Blackhorse Road,
Letchworth, Herts SG6 1HN.

Further information on other titles in the series
can be obtained from: The Marketing Officer,
The Chemical Society, Burlington House, London
W1V OBN.
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CLASSIFIED ADVERTISEMENTS

UNIVERSITY OF LEICESTER

POSTDOCTORAL RESEARCH
FELLOWSHIP

Applications are invited for a
postdoctoral research fellowship
in the Chemistry Department to
carry out electron spin resonance
studies into (a) the adsorption of
oxygen-17 by solids and (b)
effects of radiation on certain
non-transition element
compounds.

Applications to Dr J. B. Raynor,
Chemistry Department, The
University, Leicester LE1 7RH,
giving a curriculum vitae and
naming two referees. Salary
about £2270 p.a.
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Box Numbers 25p. extra.
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