Chlorosulfonyl Isocyanate
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Chlorosulfonyl isocyanate (CSI) is probably the most
chemically reactive isocyanate known, yet it itself is stable at
temperatures up to 300°C. It was first reported by Graf' 25

CISO,NCO  (CSI)
years ago and has been the subject of several reviews.2 This
exciting reagent has enabled a variety of useful and often
novel transformations, some of which are described below.

CSI undergoes the expected nucleophilic additions by
alcohols and amines to produce the respective N-chloro-
sulfonyl carbamates and ureas (1), which may be subsequent-
ly functionalized.
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The reactivity of CSI with alcohols is so great that alcohols
can be derivatized in the presence of other functional groups.
Work by Christensen? on synthetic cephalosporins provides

an example.
OMe
Rag 1) €SI H
| [ 2) acid
"\2\/ OH hydrolysis = OCONH,

CO:H COH
Aromatic compounds that readily undergo electrophilic
substitution (e.g., anthracene and 1,3-dimethoxybenzene)
react with CSI to produce the N-chlorosulfonyl carbox-
amides 2, which can be subsequently converted to the cor-
responding nitriles in 70-90% overall yields by treatment with
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A related sequence converts carboxylic acids® and enolizable
ketones® to nitriles in 60-90% overall yields.

A variation of the latter method provides either the poten-
tial “third generation™ sweeteners® 3 or substituted uracils 4,
depending on the nature of the ketone substituents and the
solvent used.”
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The ability of CSI to undergo cycloaddition to multiple
bonds adds another dimension to its usefulness. The most ex-
tensively studied case is the net [2 + 2] cycloaddition of CSI
to olefins, leading to B-lactams in moderate to high yields.*
These additions are highly regio- and stereospecific, as the

following example? illustrates:

1) csi 2

2) Na,SO,
The use of sodium sulfite is a mild, convenientand apparent-
ly general method' for reducing the initially formed N-
chlorosulfonyl B-lactams to the corresponding N-unsub-

stituted compounds.

Heterosubstituted B-lactams, comprising the fundamental
nucleus of the penicillin and cephalosporin antibiotics, may
be prepared by the reaction of CSI with vinylesters (5).!! The
acyloxy substituent of the resulting lactam is readily displac-
ed by a variety of nucleophiles (e.g., RCO,~, RSO,~, N;-,
RO-, and RS-) in good to excellent yields, leaving the 4-

membered ring intact.
ot
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In view of the cis addition of CSI to olefins and the facile
hydrolytic cleavage of B-lactams, this versatile reagent also
provides a convenient route to erythro- and threo-f-
aminoacids.'?

Use of the uniparticulate electrophilic character of CSI as
a mechanistic probe has been amply demonstrated by Pa-
quette in his studies of molecules such as bullvalene'’ and
barrelene. !¢

Aldrich is pleased to make available chlorosulfonyl
isocyanate at new, low prices!
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The first volume in a new series of
SPECIALIST PERIODICAL REPORTS

Gatalysis Vol. 1

Senior Reporter: Professor C. Kemball, University of Edinburgh

This volume is the firstin a new series of reports which will include aspects of
homogeneous catalysis as well as covering heterogeneous catalysis in breadth
and depth. While the main emphasis will be on the progress in fundamental

research, applied and industrial aspects will also be included.

As catalysis is too extensive a subject to attempt to review all areas in each volume,
progress in various areas will be summarised in turn so as to provide reasonably
complete and balanced coverage over two or three volumes. Particular growth
areas may merita chapterin each volume—possibly with alternation between an

academic and an industrial author.
Contents of Vol. 1:

Catalysis on Well-defined Metal Surfaces and Non-metallic Substrates; Reactions
of Hydrocarbons on Alloy and Bimetallic Catalysts; Catalysis on Faujasitic
Zeolites; Catalytic Properties of Aluminas for Reactions of Hydrocarbons and
Alcohols; Selective Oxidation of Hydrocarbons over Mixed Oxide Catalysts;
Reactions on Sulphide Catalysts; Ziegler Polymerization; Olefin Metathesis; The
Homogeneous Catalytic Activation ot C-H Bonds; Homogeneous Catalysis

involving Carbon Monoxide.

Clothbound 439 pp 83" x 53" 085186534 8 £27.00 (CS Members £20-25)

Proceedings of the
Sixth International
Gongress on Gatalysis

Edited by G. C. Bond, P. B. Wells and
F.C. Tompkins

The sixth in this highly successful series of congresses took
place at Imperial College, London in July 1976, covering the
general field of heterogeneous catalysis and some related
aspects of chemical engineering. These volumes contain the
five plenary lectures and 101 other papers presented together
with all the ensuing discussions.

The themes of the congress were: catalytic activity and
surface topography; catalyst preparation and characterisation:
reactors and modelling of catalytic reactions; surface
composition of reacting systems; organic and metallo-
organic catalysts; two-component systems as selective
catalysts; asymmetric catalysis and stereospecific catalysis;
hydrocracking, hydroforming and hydrodesulphurization;
applications of catalysis to problems of currentindustrial
importance.

Two volumes Clothbound 1192 pp 91" x 65" 0 85186 188 1
£35-00 (CS Members £28-00)

Further information on any title may be obtained from: The Marketing Officer, The Chemical Society, Burlington House, London W1V 0BN.

Orders should be sent to The Chemical Society, Distribution Centre, Blackhorse Road, Letchworth, Herts SG6 1HN
or personal callers may purchase copies from The Library, The Chemical Society, Burlington House, London W1V 0BN.
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PERIODICAL JOURNALS PUBLISHED BY THE PHARMACEUTICAL SOCIETY OF JAPAN

Chemical

& Pharmaceutical

Bulletin

A monthly journal with articles written in English or other Eu-
ropean languages. A leading journal in the field of chemistry, it
contains original papers on chemistry of natural products and other
organics, analytical, biological, and physical chemistry, pharma-

ceutics, pharmacology, etc.

Editor-in-Chief: Prof. Suin-ichiro Sakar (University of Chiba).

Yakugaku Zasshi
(Journal of the Pharma-
ceutical Society of Japan)

A monthly journal with articles
written in Japanese but with Eng-
lish summary, and tables and fig-
ures with English captions and
legends. It contains original papers
in the field of chemistry in all
aspects, similar as Chem. Pharm.
Bull.  Editor-in-Chief : Prof. SHin-

rcniro Saxal (University of Chiba).

Eiseikagaku
(Journal of Hygienic
Chemistry)

A bimonthly journal with articles
written in Japanese with English
summary or in English, and con-
taining original papers in the field
of chemistry, biology, and hygienic
sciences, with emphasis on environ-
mental sciences and public health.
Editor-in-Chief:Prof. Yasto Nakazawa
(Tokyo Medical and Dental Uni-
versity).

order from,

Japan Publications Trading Co., Ltd., Central P.O. Box 5030 Tokyo In-

ternational, Tokyo, JAPAN.

Kyowa Book Co., Inc., Tomobe Bldg., 4,2-chome, Kanda, Jimbo-cho, Chi-

yoda-ku, Tokyo, JAPAN.

Maruzen Co., Ltd., P.O. Box 5050, Tokyo International 100-31 JAPAN.
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UNIVERSITY OF WARWICK

The following SRC funded postdoctoral research posts are
available in the Department of Molecular Sciences

I Kinetic and Mechanistic Studies with a Stopped-flow and
Rapid Scanning (Optical) Spectrometer (with Drs T. J. Kemp
and P. Moore). Available for up to 2 years and featuring a
new technique in the investigation of fast reactions. Previous
experience in solution kinetics/mechanism desirable.

tt Physical Aspects of Alkylcobalt(li1) Photochemistry (with

Drs B. T. Golding and T. J. Kemp). Available for up to 2 years

and covering mechanistic and kinetic investigations of the

photohomolysis of alkylcobaloximes and -cobalamins.

Conventional photochemical, e.s.r. and conventional/laser

ftash photolysis techniques will be involved. Experience

either in alkylCo(111) chemistry or photochemistry desirable.

Mechanism of Action of Adenosyicobalamin-dependent

Enzymes (with Dr B. T. Golding). Available for up to 2 years

and covering the synthesis and study of model systems

(appropriate alkyicobaloximes, atkylcobalamins and alky!

IV Studies of the co-ordination chemistry of heavy metal ions
(e.g. Hg", Pb", Cd") in refation to their toxicology, using N
and ®c n.m.r. and an X-ray diffractometer (with Drs P. Moore
and N. W. Alcock). Available for two years, and will involve
ligand design and n.m.r. studies of the structures of
co-ordination compounds in solution, and singie crystal
X-ray work with a four-circle diffractometer. Experience
with either Fourier-transform n.m.r. or X-ray work would
be an advantage. *N n.m.r. will involve use of the wide-bore
Bruker WH180 spectrometer at PCMU.

V Theoretical Studies of Lattice Energies and Associated
Thermochemical Data for Salts containing Complex lons
{with Dr H. D, B. Jenkins). Availabie for up to 2 years for
candidate experienced in computer programming. A
Burrough 6700 installation will be used to forward a
programme involving the development and extension of
the theory surrounding the computation of repulsion

Salary in all cases will be on the lower half of the Research Range
IA scale: £3333—£5627 p.a. Further details may be obtained
from the member of staff named for each project. Application
forms from the Academic Registrar, University of Warwick,
Coventry CV4 7AL to whom completed applications (2 copies)
should be returned as soon as possible. Please quote Ref. No:

UNIVERSITY OF LONDON
KING’S COLLEGE

POST-DOCTORAL RESEARCH
FELLOWSHIP (S.R.C.)

Applications are invited for a
postdoctoral fellowship for
work in collaboration with
Professor V, Gold on a
quantitative investigation of
the protonation of bases in
super-acid soivent systems,
mainly by n.m.r. techniques.
Salary scale 1A plus £450 per
annum tondon Affowance and
U.S.S. superannuation benefits.
The post is in the first instance
tenabie for one year from 1st
October 1977, or from an
agreed date, and is renewable
for a second vyear.
Applications by letter including
a curriculum vitae and the
names of two scientific
referees to be sent to Professor
V. Gold F.R.S., King’s College,
Strand, LONDON WC2R 2LS
quoting reference CC 1.

UNIVERSITY OF GLASGOW

DEPARTMENT OF
CHEMISTRY

POSTDOCTORAL RESEARCH
ASSISTANTSHIP

Applications are invited for a
Postdoctoral Research
Assistantship, supported by
the S.R.C. to undertake
research into the inclusion
properties of new bridged
bicyclic systems prepared by
novel synthetic routes.

The salary will be in the rage
£3333—3547 per annum

according to age and experience.

Appropriate Superannuation
Scheme will apply.
Applications enclosing a
curriculum vitae and the names
of two referees should be sent
to Dr. D. D. MacNicol,
Department of Chemistry,
University of Glasgow, Glasgow,
G12 8QQ, as soon a possible.
tn reply please quote Ref. No.
3984 AN.

THE OPEN
UNIVERSITY

Faculty of Science

Lectureships in Organic
Chemistry

Applications are invited for
two posts in Organic
Chemistry in the Facuity of
Science. One post is a tenured
lectureship, the other a
temporary post available for
two years.

The preparation of Open
University courses involves
writing course texts and
assessment materials, making
television and radio
programmes, devising home
experiments and planning
and participating in summer
school activities. Applicants
should have a keen interest in
teaching and should be willing
to experiment with the media
available.

The successful candidates will
hold a higher degree in
organic chemistry and be
expected to maintain an
active interest in their
research fieid.

Commencing salary will be
within the lower half (£3333—
£4811) of the Lecturer scale
(£3333—£6655 p.a.). Appoint-
ments are available
immediately.

Pjease send a postcard for
further particulars and an
application form to The
Personnel Manager (LOC 5),
The Open University, P.O.
Box 75, Walton Hall, Milton
Keynes, MK7 6AL, or
telephone Milton Keynes
63868. Closing date for
applications: 10 August, 1977.

UNIVERSITY OF GLASGOW
Department of Chemistry

POSTDOCTORAL RESEARCH
ASSISTANTSHIPS

Applications are invited for
Postdoctoral Research
Assistantships, supported by
the S.R.C., to undertake
research into (a) the stereo-
chemistry of enzyme reactions
involved in the metabotlism of
muconic acids, and (b) the
biosynthesis of structurally-
modified, suiphur-bridged
dioxopiperazines. The salary
will be in the range £3333—
£3761 per annum according to
age and experience. Appropriate
Superannuation Scheme will
apply.

Applications enclosing a
curriculum vitae and the names
of two referees shouid be sent
to Professor G. W. Kirby,
Department of Chemistry,
University of Glasgow,
Glasgow G12 8QQ, as soon

as possible.

in reply please quote Ref. No.
3969 AN.

UNIVERSITY COLLEGE
LONDON

CHEMISTRY DEPARTMENT

POST-DOCTORAL RESEARCH
ASSISTANT

Applications are invited for a
post-doctorat research
assistantship to work with Dr.
A. J. Bloodworth on the
synthesis and reactions of
prostaglandin endoperoxide
model compounds. Preference
will be given to candidates with
experience in synthetic organic
chemistry. The appointment
will be tenable for up to two
years from 1 October 1977 and
the initiatl salary will be £3355 +
£450 London Allowance +
U.S.S. Applicants should
enclose a brief curriculum vitae
and names and addresses of
two referees, and should write
as soon as possible to Dr. A. J.
Bloodwortii, Chemistry Dept.
University College tondon,

20 Gordon Street, London
WC1H 0AJ, quoting ref. CC 3/8.

BIRKBECK COLLEGE
(UNIVERSITY OF LONDON)

DEPARTMENT OF
CHEMISTRY

Postdoctoral Appointment in
Organic Chemistry.
Applications are invited for a
postdoctoral appointment
supported by the SRC, to study
photochemical reactions of
carbohydrate derivatives in
collaboration with Dr. P. M.
Collins.

The appointment is for up to
two years from October 1977
within the scate £3355—3569
p.a. plus London Allowance.

Further information can be
obtained from Dr, P. M. Collins,
Department of Chemistry,
Birbeck Coliege, Malet Street,
London WC1E 7HX, to whom
applications giving curriculum
vitae and the names of two
referees should be sent.
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