
VOLUME EIGHTY FIVE

ADVANCES IN INORGANIC
CHEMISTRY
Main Group Chemistry

Edited by

RUDI VAN ELDIK
Department of Chemistry and Pharmacy,
University of Erlangen -Nuremberg , Egerlandstr . 1,
Erlangen , Germany ; Nicolaus Copernicus University in Torun,
Gagarina 7, Torun, Poland

RALPH PUCHTA
Department of Chemistry and Pharmacy,
University of Erlangen -Nuremberg , Egerlandstr . I,
Erlangen , Germany

ELSEVIER

mm,

A> ACADEMIC PRESS
An imprint of Elsevier



Academic Press is an imprint of Elsevier
125 London Wall , London , EC2Y 5AS, United Kingdom
50 Hampshire Street , 5th Floor , Cambridge , MA 02139 , United States

First edition 2025

Copyright © 2025 Elsevier Inc . All rights are reserved , including those for text and data mining,
Al training , and similar technologies.

For accessibility purposes , images in electronic versions of this book are accompanied by alt text
descriptions provided by Elsevier. For more information , see https ://www .elsevier .com/about/accessibility.

Books and Journals published by Elsevier comply with applicable product safety requirements . For
any product safety concerns or queries , please contact our authorised representative , Elsevier B.V.,
at productsafety @ elsevier .com.

Publisher ’s note : Elsevier takes a neutral position with respect to territorial disputes or jurisdictional
claims in its published content , including in maps and institutional affiliations.

No part of this publication may be reproduced or transmitted in any form or by any means , electronic
or mechanical , including photocopying , recording , or any information storage and retrieval system,
without permission in writing from the publisher . Details on how to seek permission , further
information about the Publisher ’s permissions policies and our arrangements with organizations such
as the Copyright Clearance Center and the Copyright Licensing Agency , can be found at our website:
www .elsevier .com/permissions.

This book and the individual contributions contained in it are protected under copyright by the
Publisher (other than as may be noted herein ).

Notices
Knowledge and best practice in this field are constantly changing . As new research and experience
broaden our understanding , changes in research methods , professional practices , or medical
treatment may become necessary.

Practitioners and researchers must always rely on their own experience and knowledge in evaluating
and using any information , methods , compounds , or experiments described herein . In using such
information or methods they should be mindful of their own safety and the safety of others,
including parties for whom they have a professional responsibility.

To the fullest extent of the law , neither the Publisher nor the authors , contributors , or editors , assume
any liability for any injury and/or damage to persons or property as a matter of products liability,
negligence or otherwise , or from any use or operation of any methods , products , instructions , or ideas
contained in the material herein.

ISBN : 978-0 -443-34751-1
ISSN : 0898 -8838

For information on all Academic Press publications
visit our website at https ://www .elsevier .com/books -and -journals

Publisher:  Zoe Kruze
Acquisitions Editor:  Mariana L. Kuhl
Editorial Project Manager.  Palash Sharma
Production Project Manager:  Abdulla Sait
Cover Designer:  Arumugam Kothandan

Typeset by MPS Limited , India

flnp Vi Working together
^ € 8 to grow libraries in
n.sFviFR fiSSLisS developing countries

www .elst *vicr .a >m • w ww .hookjiJ .org



Contents

Contributors ix

Preface xi

1. Beryllium complexes with p-block donor ligands : Structure , 1
bonding and reactivity
Magnus R. Buchner

1. Introduction '

2 . Group 13 ligands 2

3. Group ' 4 ligands 3

4 . Group ' 5 ligands 10

4 .1 APdonor ligands !0

4 .2 P-donor ligands 14

5 . Group 16 ligands ' 6

5 .1 O-donor ligands 16

5 .2 5-donor ligands 20

6 . Group 17 ligands 21

7. Summary and outlook 2?

Acknowledgement 23
References 23

2 . New secondary explosives and oxidizers 27
Thomas M. Klapötke

1. Secondary explosives 27
2 . Oxidizers 38

3 . Summary 42

Acknowledgments 43
References 43

3. Aromaticity of singlet and triplet states of sandwich -like 45
alkaline earth metal -doped boron clusters
Sladana Dordevic and Slavko Radenkovlc

Key references 46
1. Introduction 4g

2 . Methodology 50



VI Contents

3.  clusters (M =-- Be, Mg, Ca, Sr, Ba, n = 6, 7, 8) 52

3.1 M . B,, clusters (M = Be, Mg, Ca, Sr, Ba) 52
3 .2 Be .-BC clusters (x - 7,8) 60

4.  MB 8 clusters (M --- Be, Mg) 65
5.  Be f.B., clusters (n = 10, 11) 7’

6. Predicting magnetic aromatic properties using electron courting 77
rules

7.  Conclusions 80

References 82

4 . Interhalogen compounds and polyhalogen ions : Structural
diversity , bonding , and applications
Ali A. Khairbek

1.  Introduction

2.  Advances in the structural understanding of alkali-metal
tetrafluondobromates (III) M[BrFg (M= Nah K' , RbO and Cs ~): A

comprehensive redetermination

2 .1 Effects of metal cations on the crystal structure

2 .2 Bonding and interactions between components

2 .3 Structural Influence on practical applications

2 .4 Future directions and challenges in synthesis

2 .5 Comparison with other halogen compounds

2 .6 Environmental and safety considerations

2 .7 Integration with computational and theoretical studies

2 .8 Conclusion and future perspectives

3.  Advances in the structural understanding of BrF8 and [BrFCi:
A comprehensive redetermination

3 .1 Preparation of BrF., and ¡BrF’,,1 and structural features and

bonding

3 .2 Thermal stability

3 .3 Applications and industrial relevance

3 .4 Complementary properties and future potential

4.  Advances in the structural understanding of Br.-F ■: A comprehensive
redetermination

4 .1 Preparation of Bg-F- ' and structural features and bonding
4 .2 Thermal stability

4 .3 Applications and industrial relevance

5.  Advances in the structural understanding of Br;F- - and ‘Br. FT'T

A comprehensive redetermination

91

92

94

94

95

98

99

100

101

'02

103

'03

103

: 06

'06

'06

'07

'07

'09

0



Contents vii

5.1 Preparation of Br »Fand [BmF*] ' and structural features and 110

bonding

5 .2 ’dermal stability ' ' 2

6 . Advances in the structural understanding of (Br4r : d and !|Br4F Ml : 1¡2

A comprehensive redetermination

6 .1 Structural characteristics and bonding analysis of (Br.,F ; 3 and ' 12

[Br,F.. ,r

6 .2 Thermal stability and applications ’ ’ 3

7. Advances in the structural understanding of CIF4-containing i 15

compounds : A comprehensive redetermination

7 .1 Analysis of bonding and applications of Of -containing I I 5

compounds
8. Conclusion 118

References I ' 8

5. Noncovalent interactions involving metals : The emerging 121
roles of spodium , matere , and coinage bonds
Rosa M. Gomila and Antonio Frontera

1. Introduction ' 22

2 . The emerging roles of spodium , matere , and coinage (regium ) bonds 125

2 .1 Spodium bonds ' 26

2 .2 Coinage (regium ) bonds ' 32

2 .3 Matere bonds 139

3. Concluding remarks ' ¿5

Acknowledgments 146
References 14/

Index  15/


	Inhaltsverzeichnis
	[Seite 1]
	[Seite 2]
	[Seite 3]
	[Seite 4]
	[Seite 5]


