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Foreword
Recently, the molecular structures of a relatively large
number of sulphone compounds have been elucidated in the vapour
phase by electron diffraction and microwave spectroscopy. The
main purpose of these studies is the determination of the sulphur
bond configuration and the conformational properties. This leads
to the observation and correlation of characteristic structural
variations as various ligands are attached to the S02 group and
as comparisons are made with related molecules.
Today it may be said that the structure of sulphone
molecules is relatively well studied, and it appeared necessary
to systematize the accumulated experimental data after critical
considerations. This is done in the first part of this monograph.
The second part presents the observed characteristic structural
variations. Attempts are made to interpret these variations by
valence shell electron pair repulsions and-non-bonded interactions.
Correlation relationships between geometric and vibrational
parameters are also presented.
It is the metrical aspects of the molecular structure which
are primarily considered. Since they correlate with other aspects
of the molecular structure, e.g. electronic, it is hoped that the
experimental information on the molecular geometry provides stimulus for further experimental, and, in particular, theoretical
work on sulphones and related systems.
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It is attempted to cover all electron diffraction and microwave spectroscopic investigations on sulphone molecules to date.
Admittedly, however, relatively larger weight is given to the
electron diffraction studies originating from the author's own
laboratory.
The core of this work was presented as an invited lecture to
the IV European Microwave Spectroscopy Conference organized under
the chairmanship of Professor Werner Zeil (Tlibingen) as Conference
on Determination of Molecular Structure by Microwave Spectroscopy
and Electron Diffraction, Tlibingen, March 21-25, 1977. It was
then Professor Zeil who suggested to put together this volume.
I would like to give here some words of appreciation.
Professor Lev V. Vilkov (Moscow) first turned my attention to the
structural problems of sulphones. Professor Sandor Lengyel made
invaluable contribution to creating the Budapest electron diffraction laboratory. Professor Janos Hol16 gave us support and
encouraged us at decisive moments in the studies of sulphur
stereochemistry.
Numerous colleagues and co-workers have partiCipated in our
studies on sulphone structures. I have shared interest and work
in this field for years with Dr. Jon Brunvoll (Trondheim).
EspeCially significant contributions were made also by Dr. Magdolna
Hargittai, Mr. J6zsef Hernadi (deceased), Mrs. Maria Kolonits and
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Dr. Ragnhild Seip (Oslo). This work also benefitted from the cooperation with Professor Sven J. and Dr.

Bj~rg

N. Cyvins

(Trondheim). I also appreciate the contributions from Dr. Andras
Baranyi, Dr. K.P. Rajappan Nair (India), Dr. Bela Rozsondai, Dr.

Ann Schmiedekamp (U.S.A.), Dr. Gyorgy Schultz and Dr. Erzsebet
Vajda.
The kindness of Dipl.-Chem. Petra Bulcke (Leipzig),
Dr. Kolbj¢rn Hagen (Trondheim), Professor Kenneth Hedberg
(Corvallis, Oregon), Dr. Bertram Nagel (Leipzig) and Dr. Germer
Robinet (Toulouse) is gratefully acknowledged for communicating
their results prior to publication. I express my sincere thanks
to Dr. Barbara Mez-Starck (B.R.D.) for many useful references.
Typing this monograph was a special task

performed by

Mrs. Julia Simon with care and patience. Most of the Figures
were drawn by Mrs. Judit Szilagyi.
Budapest, May 23, 1977

CONTENTS

page

Part One: MOLECULAR GEWErRIES
Experimental determination of the molecular
geometries
The determined structures

1

20

Part Two: STRUCTURAL VARIATIONS
Conformational properties

82

Characteristic variations in the bond angles
and bond lengths

87

Comparison of analogous sulphone, sulphoxide
and sulphide geometries

113

Geometrical variations in the rest of the
molecule

125

Correlation between geometric and vibrational
parameters of the S02 groups
REFERENCES

138
157

