


e e,

Gmelin Handbook
of Inorganic Chemistry

Prepared
and issued by

Founded by
8th Edition

Continued by

8th Edition

Gmelin Handbuch der Anorganischen Chemie

Achte, vollig neu bearbeitete Auflage

Gmelin-Institut fir Anorganische Chemie
der Max-Planck-Gesellschaft
zur Férderung der Wissenschaften

Director: Ekkehard Fluck

Leopold Gmelin

8th Edition begun under the auspices of the
Deutsche Chemische Gesellschaft by R. J. Meyer

E. H. E. Pietsch and A. Kotowski, and by
Margot Becke-Goehring



LITERATURE GCLOSING DATE: 1985
IN SOME CASES MORE RECENT DATA HAVE BEEN CONSIDERED

Library of Congress Catalog Card Number: Agr 25-1383

ISBN 3-540-93550-0 Springer-Verlag. Berlin - Heidelberg - New York - Tokyo
ISBN £-387-93550-9 Springer-Vertag, New York - Heidelberg - Berlin - Tokyo

This work i3 subject to copyright. All rights are reserved, whether the whale or part of the material is concernea. specificaily these of
transiation, reprinting, reuse of ilustrations, broadcasting, reproduction by photocopying machine or similar mesans. and slorage in
data banks. Under § 54 of the German Copyright Law where copies are made for other than private use. a fee is payabte 1o
“Verwertungsgesellschaft Wort”, Munich,

© by Springer-Verlag. Berlin - Heidelberg 1687
Printed in Germany

The use of registered names, trademarks, etc., in this putiication does not tmply, even in the absence of a specific statement. that
such names are exempt from the relevant protective laws and regulations and therefore free 107 general use.

Typeselting. printing, and bookhinding: LN-Druck Libeck



Gmelin-Institut fir Anorganische Chemie
der Max-Planck-Gesellschaft zur Forderung der Wissenschaften

ADVISORY BOARD

Dr. G. Breil, Chairman (Ruhrchemie AG, Oberhausen-Holten), Prof. Dr. K. Dehnicke (Philipps-
Universitat Marburg), Prof. Dr. N. N. Greenwood (University of Leeds), Prof. Dr. H. Grinewald
(Bayer AG, Leverkusen), Prof. Dr. H. Harnisch (Hoechst AG, Frankfurt/Main-Héchst), Prof. Dr.
H. Noth (Universitat Miinchen), Prof. Dr. H. Offarmanns (Degussa AG, Frankfurt/Main), Prof.
Dr. G. zu Putlitz (Universitat Heidelberg), Prof. Dr. A. Rabenau (Max-Planck-Institut fir Festkér-
perforschung, Stuttgart), Prof. Dr. A. Simon (Max-Planck-Institut fiir Festkorperforschung,
Stuttgart), Prof. Dr. Dr. A. H. Staab (Prasident der Max-Planck-Gesellschaft, Minchen), Prof.
Dr. Dr. h.c. mult. G. Wilke (Max-Planck-Institut fiir Kohlenforschung, Milheim/Ruhr)

DIRECTOR DEPUTY DIRECTOR
Prof. Dr. Dr. h.c. Ekkehard Fluck Dr. W. Lippert

CHIEF EDITORS

Dr. K.-C. Buschbeck — Dr. H. Bergmann, J. Fussel, H. Hartwig, B. Heibel, Dr. H. Katscher, Dr.
R. Keim, Dr. E. Koch, Dipl.-Phys. D. Koschel, Dr. U. Kriierke, Dr. H. K. Kugler, Dr. P. Merlet, Dr.
E. Schieitzer-Rust, Dr. F. Schréder, Dr. A. Slawisch, Dr. B. v. Tschirschnitz-Geibler

CORRESPONDENT MEMBERS OF THE SCIENTIFIC STAFF  Dr. H. C. Andersen, Dr. J. L. Grant,
Dr. V. Haase, Dipl.-Ing. G. Kirschstein,
Dr. K. Rumpf, Dr. U. Trobisch,

Dr. B. Vance
EMERITUS MEMBER OF THE INSTITUTE Prof. Dr. Dr. E.h. Margot Becke
CORRESPONDENT MEMBERS OF THE INSTITUTE Prof. Dr. Hans Bock

Prof. Dr. Dr. Alois Haas, Sc. D. (Cantab.)



STAFF GMELIN HANDBOOK

Dr. G. Bar, D. Barthel, Dr. N. Baumann, Dr. W. Behrendt, Dr. L. Berg, Dipl -Chem. E. Best, K. D.
Bonn, P. Born-Heck, Dipl-ing. V. A. Chavizon, E. Cloos, Dipl.-Phys. G. Czack, |. Deim, Dipt.-
Chem. H. Demmer, R. Dowideit, Dipl.-Chem. M. DréBmar, U. Duggen, M. Engels, Dr. H.-J.
Fachmann, Dr. J. Faust, Dr. Chr. Fianda, Dr. W.-D. Fleischmann, V. Frick, G. Funk, Dipl.-Ing.
N. Gagel, Dr. U..W. Gerwarth, C. Gorr, Dipl.-Phys. D. Gras, Dipt.-Bibl. W. Grieser, Dr. R. Hau-
botd, Dipl.-Min. H. Hein. G. Heinrich-Sterzel, A. Heise-Schuster, H.-P. Hente, H. W. Herold,
U. Hettwer, Dr. W, Hoffmann, Dipl.-Chem. K. Holzapfel, Dipl.-Chem. E.-M. Horn, Dr. W. Huist,
Dr. S. Jager, Dr. R. Jotter, Dr. J. von Jouanne, Dr. B. Kalbskopf, Dipl.-Chem. W. Kar{, H.-G.
Karrenberg, Dipl.-Phys. H. Keller-Rudek, A. Klusch, Dipl.-Phys. E. Koch, Dipt.-Chem. K. Koe-
ber, Dipl.-Chem. H. Kbttelwesch, R. Kolb, E. Kranz, Dipl.-Chem. [. Kreuzbichler, Dr. A. Kubny,
Dr. W. Kurtz, M. Langer, Dr. B. Leduc, Dr. A. Leonard, Dipl.-Chem. H. List, H. Mathis, E. Mein-
hard, K.Meyer, Dr. M. Mirbach, Dipl.-Chem. B. Mohsin, Dr. U. Neu-Becker, V. Neumann,
K. Noring, Dipt.-Chem. R. Nohi, Dipt.-Min. U. Nohl, Dr. W. Petz, |. Rangnow, Dipl.-Phys. H.-J.
Richter-Ditten, Dipl.-Chem. H. Rieger, B. Riegert, E. Rieth, A. Rosenberger, E. Rudolph,
G. Rudolph, Dipl-Chem. S. Ruprecht, Dr. B. Sarbas, V. Schticht, Dipl.-Chem. D. Schneider,
Dipl.-Min. P. Schubert, Dr. B. Schwager, A. Schwarzel, Dipl.-ing. H. M. Somer, Dr. G. Strametz,
U. Taubald, M. Teichmann, Dr. D. Tille, Dr. W. Topper, Dipl-Ing. H. Vanecek, Dipl.-Chem.
P. veli¢, Dipl.-Ing. U. Vetter, H.-M. Wagner, Dipl.-Phys. J. Wagner, R. Wagner, Dr. E. Warkentin,
Dr. C. Weber, Dr. M. Winter, Dr. B. Wobke, K. Woltf

STAFF GMELIN ONLINE DATA SYSTEM

Dr. R. Frobose, Dr. P. Kuhn, Dr. G. Olbrich, Dr. B. Roth
Dipl.-Min. M.-B. Cinarz, Dr. J. Fippinger, Dr. G. Friedrich, Dr. B. Frohlich, Dr. M. Kioffter,
R. Lohmeyer, Dr. M. Pauluth, Dr. K. Schicke

ISP



Volumes published on “Manganese” (Syst. No. 56)

Manganese A1 (in German)
History ~ 1980

Manganese B (in German)
The Element - 1973

Manganese C 1 (in German)
Compounds (Hydrides. Oxides. Oxide Hydrates. Hydroxides) — 1973

Manganese C 2 (in German)
Compounds (Oxomanganese lons. Permanganic Acid. Compounds and Phases with Metals of
the Main and Subgroups | and Il) - 1975

Manganese C 3 (in German)
Compounds of Manganese with Oxygen and Metals of the Main and Subgroups Il to VI.
Compounds of Manganese with Nitrogen — 1975

Manganese C 4 (in German)
Compounds of Manganese with Fluorine — 1977

Manganese C § (in German)
Compounds of Manganese with Chlorine, Bromine, and lodine — 1978

Manganese C 6 (in German)
Compounds of Manganese with Sulfur, Selenium, Tellurium, Polonium — 1976

Manganese C 7
Compounds of Manganese with Boron and Carbon — 1981

Manganese C 8
Compounds of Manganese with Silicon — 1982

Manganese C 9
Compounds with Phosphorus, Arsenic, Antimony — 1983

Manganese C 10
Electronic Spectra of Manganese Halides. Cumulative Substance Index of C 1 to C 10 - 1983

Manganese D 1 (in German)
Coordination Compounds 1 — 1979

Manganese D 2 (in German)
Coordination Compounds 2 — 1980

Manganese D 3
Coordination Compounds 3 — 1982

Manganese D 4
Coordination Compounds 4 ~ 1985

Manganese D §
Coordination Compounds 5 — 1987 (present volume)



Gmelin Handbook
of Inorganic Chemistry

8th Edition

Mn
Manganese

DS

Coordination Compounds 5

With 25 illustrations

AUTHORS Karl Koeber, Helga Kéttelwesch, Dietrich Schneider,
Gmelin-Institut, Frankfurt am Main

FORMULA INDEX Helga Kéttelwesch, Gmelin-Institut, Frankfurt am Main

EDITORS Helga Demmer, Helga Kéttelwesch, Edith Schileitzer-Rust,
Gmelin-Institut, Frankfurt am Main

CHIEF EDITOR Edith Schleitzer-Rust, Gmelin-institut, Frankfurt am Main

System Number 56

Springer-Verlag  Berlin - Heidelberg - New York - Tokyo 1987



Preface

The present volume. "Manganese” D5, continues the description of the margarese
complexes. The arrangement of the compiexes in these D volumes is based on the ligand type.
The introduction. on p. 1, shows the classes of complexes. wrich have already been descrioed
in Chapters 1 tc 21 in the Volumes D 1 (1979), D 2 {1980}, D 3 (1982), and D 4 (1985).

In Chapters 22 to 29 of this volume are treated compiexes with amine-N-polycarboxyiic
acids, hydrazinecarboxylic acids, amides, hydrazides, derivatives of hydroxylamine (e.g..
hydroxamic acids), oximes and nitroso compounds. azo compounds, and triazenes. A survey
at the beginning of each of these sections gives information on the most characteristic
features of the various complex types. '

Because of the complexometric relevance of the compiexes with amine-N-polycarooxylic
acids. there are many studies concerning the existence and the stability of the ccmplexas in
solution.

Numerous X-ray investigations, reported for the complexes with urea or with amides anc
hydrazides of carboxylic acids, show the different structures of the compounds as a resul: of
the varying bonding sites of the ligands. Complexes with hydrazides (e.g.. with isonicotino-
hydrazide) are of special interest, due to their biologicat activity.

Complexes with hydroxamic acids, oximes or azo compounds have been studied mostiv in
aqueous organic or pure organic solvents. The characteristic intense colors of many solutions
are used for the anatytical determination of manganese.

A formula index at the end of this volume lists the ligands by their empirical mowecular
formulas.

Complexes with Schiff bases and those with ligands containing S, Se, Si, P. or As will be
described in “Manganese” D 6.

Frankfurt/Main Edith Schleitzer-Rust
March 1987
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