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Organometallic Compounds in the Gmelin Handbook

The following listing indicates in which volumés these compounds are discussed or are referred to:

Ag

Co

Cr

Fe

Hf

Nb

Np,

Pt

Ru

Sb

Sn
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Ti

Zr
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Silber B5 (1975)
Organogold Compounds* (1980)
Bismut-Organische Verbindungen (Erg.-Werk, Bd. 47, 1977)

Kobalt-Organische Verbindungen 1 (Erg.-Werk, Bd. 5, 1973) und 2 (Erg.-Werk, Bd. 6,
1973) sowie Kobalt Erg.-Bd. A (1961), B1 (1963) und B 2 (1964)

Chrom-Organische Verbindungen (Erg.-Werk, Bd. 3, 1971)

Eisen-Organische Verbindungen A1 (Erg.-Werk, Bd. 14, 1974), A 2 (Erg.-Werk, Bd. 49,
1977), A3 (Erg.-Werk, Bd. 50, 1978), A4 (1980), A6 (Erg.-Werk, Bd. 41, 1977), A7
(1980), B 1° (Erg.-Werk, Bd. 36, 1976), B2* (1978), B3° (1979), B4 (1978), B5
(1978), C1 (1979), C2 (1979), C 3" (1980) und Eisen B (1929-1932)

Organohafnium Compounds® (Erg.-Werk, Bd. 11, 1973)
Niob B 4 (1973)

Nickel-Organische Verbindungen 1 (Erg.-Werk, Bd. 16, 1975), 2 (Erg.-Werk, Bd. 17,
1974), Register (Erg.-Werk, Bd. 18, 1975) und Nickel B 3 (1966) und C (1968-1969)

Transurane C° (Erg.-Werk, Bd. 4, 1972)

Platin C (1939) und D (1957)

Ruthenium Erg.-Bd. (1970)

Organoantimony Compounds 1* (1981) (present volume)

Zinn-Organische Verbindungen 1 (Erg.-Werk, Bd. 26, 1978), 2 (Erg.-Werk, Bd. 29, 1975),
3 (Erg.-Werk, Bd. 30, 1976), 4 (Erg.-Werk, Bd. 35, 1976), 5 (1978), 6 (1979), 7* (1980)

Tantal B2 (1971)
Titan-Organische Verbindungen 1 (Erg.-Werk, Bd. 40, 1977), 2 (1980)
Vanadium-Organische Verb‘jfﬁiungen (Erg.-Werk, Bd. 2, 1971, | Vanadium B (1967)

Organozirconium Compounds

* Completely or ° part in English
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Preface

Organometallic chemistry has grown over the years and become more and more significant.
The organometallic chemistry of antimony has shared in this growth, starting in 1850 with the
discovery of triethylstibine by Léwig and Schweizer. The results today are 1200 publications and
400 patents on the organoantimony compounds as well as 500 publications on organoantimony
ligands. Of the 1200 publications, one-half have been published in the last ten years. The number
of reported compounds—not including the transition metal complexes—exceeds 3000! In view of
these facts, Dr. Margot Becke, the former director of the Gmelin Institute, Dr. Ekkehard Fluck, the
present director, and | felt that now was the correct time to produce a comprehensive review of all
the work in this field.

This comprehensive review is restricted to the organometallic compounds of antimony.
Every compound has at least one bond connecting an antimony atom to a carbon atom belonging
to an organic group. Thus excluded are the simple inorganic cyanides, cyanates, thiocyanates,
carbides, etc.

The compounds naturally fall into two main groups: those containing trivalent antimony and
those containing pentavalent antimony. | have placed the tetravalent antimony compounds, which
include transition metal complexes and stibonium compounds, with the first group and the
hexavalent antimony compounds, where antimony acts as a Lewis acid, with the second group.

This first volume describes the compounds of the type SbR3, in which the antimony has three
o bonds to organic groups. The organic groups may be the same or may be different, and in a few
cases they are cyclic, bonded at both ends to the antimony atom. There are three main sections:
mononuclear compounds (one Sb per molecule), binuclear compounds (two Sb per molecule),
and compounds containing more than two Sb per molecule.

Many have helped me with this book. | thank Dr. Hubert Bitterer for his suggestions and editing
and Mrs. Ursula Hettwer for the index and her help in arranging the compounds in chapters. | am
grateful to Dr. U. Baudis, Dr. P. Miczajka, Dr. B. Dorbath, Mrs. B, Volk, and Miss K. Kruse for their
help in collecting and evaluating the literature. Professor G. O. Doak of the North Carolina State
University at Raleigh generously supplied an annual bibliography before its publication. And |
especially thank my wife Sigrid for her care in typing the manuscript.

Wiirzburg-Gerbrunn, November 1980 Markus Wieber
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Organoantimony Compounds

General Literature

The following extensive list of references provides a survey of the litergture on organoantimony
compounds. The list is divided into five parts: (1) monographs and review articles on organometallic
compounds of the main group elements but which specifically discuss organoantimony compounds,
(2) monographs and reviews on organometallic compounds of the main group V elements, (3)
monographs and reviews on the organoantimony compounds, (4) articles on the analysis of ..ie
organoantimony compounds, and (5) articles on the medicinal, pharmaceutical, and biocidal uses
of organoantimony compounds.

The English titles for foreign-language publications are from Chemical Abstracts.

Organometallic Compounds

R. Garzuly, Organometalle, Enke, Stuttgart 1927, pp. 320/428.
E. Krause, A, v. Grosse, Die Chemie der metallorganischen Verbindungen, Berlin 1937, pp. 1/926.

H. Gilman, Organometallic Compounds, in; H. Gilman, Organic Chemistry. An Advanced Treatise,
2nd Ed., Vol. 1, Chapman and Hall, New York 1943, pp. 1/1077.

A. N. Nesmeyanov, Organic Compounds and the Periodic System, Usp. Khim. 14 [1945] 261/81.

R. N. Haszeldine, Recent Developments in Fluorine Chemistry. Organometallic and Metalloid Com-
pounds of Fluorine, Angew. Chem. 66 [1954] 693/701.

G. E. Coates, Organometallic Compounds, Wiley, New York 1956, pp. 1/197.

E. G. Rochow, D. T. Hurd, R. N. Lewis, The Chemistry of Organometallic Compounds, Wiley, New
York 1957, pp. 1/344.

K. A. Andrianov, Novelties in the Area of Synthesis of Hetero-Chain Heteroorganic Polymers, Usp.
Khim. 26 [1957] 895/922. :

. T. Mortimer, The Metal-Carbon Bond in Metal Alkyls. Strength of Bonds Involving Specific
Hybridization, J. Chem. Educ. 35 [1958] 381/4.

G. E. Coates, Organometallic Compounds, 2nd Ed., Methuen, London 1960, pp. 1/366.
H. H. Zeiss, Organometallic Chemistry, Am. Chem. Soc. Monograph Ser. No. 147 [1960] 1/528.
H.

C. Kaufmann, Handbook of Organometallic Chemistry, Van Nostrand, Princeton, N.J., 1961,
pp. 1/1546. '

E.'G. Rochow, Organometallic Chemistry, Reinhold, New York 1964, pp. 1/128.
H. A. Skinner, The Strengths of Metal-to-Carbon Bonds, Advan. Organometal. Chem. 2 [1964] 49/114.
W. F. Lautsch, Energetic Data on Organometallic Compounds, Z. Chem. [Leipzig] 3 [1963] 415/21.

I. A. Shikhiev, Khimiya Elemento-Organicheskikh Soedenii [Chemistry of Element-Organic Com-
pounds], Maarif, Baku 1965, pp. 1/194.

A. N. Nesmeyanov, K. A. Kocheshkov, Metody Elementoorganicheskoi Khimii [Methods of Organo-
metallic Chemistry], Nauka, Moscow 1965, pp. 1/438.

E. F. Marshall, R. A. Wirth, Uses for Organometallics in Fuels and Lubricants, Ann. N.Y. Acad. Sci.
125 [1965] 198/217.
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2 General Literature

E. M. Marlett, Electrochemical Synthesis of Organometallics, Ann. N.Y. Acad. Sci. 125 [1965] 12/24.

A. G. Davies, Organometéllic Compounds, Ann. Rept. Progr. Chem. [Chem. Soc. Landon] 62
[1965/66] 280/9.

T. G. Brilkina, V. A. Shushunov, Progress in the Study of the Oxidation of Organometallic Com-
pounds, Usp. Khim. 36 [1966] 1430/47; Russ. Chem. Rev. 35 [1966] 613/22.

W. F. Linke, A. Seidell, Solubilities of Inorganic and Metal Organic Compounds, 4th Ed., Vol. 2,
American Chemical Society, Washington 1966, pp. 1/1941:

A. G. Davies, Organometallic Compounds, Ann. Rept. Progr. Chem. [Chem. Soc. London] 63 [1966]
353/73.

A. G. Davies, Organometallic Compounds, Ann. Rept. Progr. Chem. [Chem. Soc. London] 64 [1967]
219/41.

P. L. Pauson, Organometallic Chemistry, Arnold, London 1967, pp. 1/207.

J. J. Eisch, The Chemistry of Organometallic Compounds. The Main Group Elements, Macmillan,
New York 1967, pp. 1/178.

G. E. Coates, K. Wade, Organometallic Compounds, Vol. 1. The Main Group Elements, Methuen,
London 1967, pp. 1/673.

A. N. Nesmeyanov, K. A. Kocheshkov, Metody Elementoorganicheskoi Khimii [Methods of Element-
organic Chemistry], 2nd Ed., Nauka, Moscow 1968, pp. 1/452.

G. E. Coates et al., Principles of Organometallic Chemistry, Methuen, London 1968, pp. 1/259.

0. A. Reutoy, |. P, Beletskaya, Reaction Mechanisms of Organometallic Compounds, Interscience,
New York 1968, pp. 1/467.

N. Hagihara, M. Kumada, R. Okawara, Handbook of Organometallic Compounds, Benjamin, New
York 1968, pp. 1/1043.

V. I. Bregadze, O. Yu. Okhlobystin, Heteroorganic Derivatives of Carboranes, Usp. Khim. 37 [1968]
353/79; Russ. Chem. Rev. 37 [1969] 173/84.

M. Tsutsui, Characterization of Organometallic Compounds, Pt. 1, Interscience, New York 1969,
pp. 1/371. '

T. G. Brilkina, V. A. Shushunov, Reaktsii Metalloorganicheskikh Soedenii s Kistorodom i Perekisyami
[Reactions of Organometallic Compounds with Oxygen and Peroxides], Moscow 1966
[London 1969], pp. 1/265.

D. B. Denney, Techniques and Methods of Organic and Organometallic Chemistry, Vol. 1, Dekker,
New York 1969, pp. 1/232.

A. P. Tomilov, I. N. Brago, Electrochemical Synthesis of Organometallic Compounds, Progr. Elektro-
khim. Org. Soedin. 1 [1969] 208/49,

B. G. Ramsey, Electronic Transitions in Organometalloids, Academic, New York 1969, pp. 1/350.

J. D. Cox, G. Pilcher, Thermochemistry of Organic and Organometallic Compounds, Academic,
London 1970, pp. 486/7.

A. K. Pfokofev, V. |. Bregadze, O. Yu. Okhlobystin, Intramolecular Coordination in Organic Deri-
vatives of the Elements, Usp. Khim. 39 [1970] 412/43; Russ. Chem. Rev. 39 [1970]
196/212.

I. I, Haiduc, The Chemistry of Inorganic Ring Svstems, Pt. 1/2, Wiley-Interscience, London 1970,
pp. 1/622, 1/575.

E. C. Ashby, Organometallic Chemistry of the Main Group Elements, American Chemical Society,
Washington 1970, pp. 1/55. ’

A. N. Nesmeyanov, Elementoorganicheskaya Khimiya Izbramiye Frudy 1959/1969 [Heteroorganic
Chemistry Selected Works 1959/1969], Nauka, Moscow 1970, pp. 1/874.

D. J. Cardin, M. F. Lappert, J. D. Smith, D. R. M. Walton, Organometallic Compounds. Main Group
Elements, Ann. Rept. Progr. Chem. [Chem. Soc. London] B 67 [1970] 271/305.
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D. D. Davis, Ch. E. Gray, Alkali Metal and Magnesium Derivatives of Organosilicon, -germanium,
-tin, -lead, -phosphorus, -arsenic, -antimony, and -bismuth Compounds, Organometal.
Chem. Rev. A 6 [1970] 283/318.

R. N. Grimes, Carboranes, Academic, New York 1970, pp. 206/7.

N. N. Greenwood, Spectroscopic Properties of Inorganic and Organometallic Compounds, Vol. 4,
Chemical Society, London 1971, pp. 1/663.

K. Moedritzer, The Redistribution Reaction, Organometal. Reactions 2 [1971] 1/115.

W. T. Reichle, M. Tsutsui, Characterization of Organometallic Compounds, Pt. 2, New York 1971,
pp. 798/807.

A. N. Nesmeyanov, My Way in Organometallic Chemistry, Advan. Organometal. Chem. 10 [1972]
1/78.

0. A. Reutov, |. P. Beletskaya, V. |. Sokolov, Mekhanizmy Reaktsii Metalioorganicheskikh Soedinenii
[Mechanism of Reactions of Organometallic Compounds], Khimiya, Moscow 1972,
pp. 1/367.

D. R. M. Wiles, F. Baumgartner, Radical Transformations and Rearrangements in Organometallic
Compounds, Fortschr. Chem. Forsch. 32 [1972] 63/108.

T. Tsuruta, Organometallic Chemistry, Kagaku No Ryoiki 26 [1972] 283/6.

R. D. W. Kemitt, J. Burgess, Organometallic Compounds. Substitution, Inorg. React. Mech. 2 [1972]
247/65. )

0. A. Reutov, 0. A. Ptitsyna, Onium Compounds in the Synthesis of Organometallic Compounds,
Organometal. Reactions 4 [1972] 73/162.

J. P. Crow, W. R. Cullen, Organometallic Derivatives of the Main Group Elements, MTP [Med.
Tech. Publ. Co.] Intern. Rev. Sci. Inorg. Chem. Ser. One 4 [1972] 355/412.

B. .. Aylétt, Organometallic Derivatives of the Main Group Elements, MTP [Med. Tech. Publ. Co.]
Intern. Rev. Sci. Inorg. Chem. Ser. One 4 [1972] 1/417.

S. D. Robinson, Transition Metal Complexes Containing Group VA or Group VIA, MTP [Med.
Tech. Publ. Co.] Intern. Rev. Sci. Inorg. Chem. Ser. One 6 [1972] 71/108.
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metalloid Compounds, Bull. Soc. Chim. France 1972 2151/60.

J. B. Cence, Covalent Carbon-Metal (loid) Compounds, Chemistry 46 [1973] 6/13.
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Elsevier, Amsterdam 1973, pp. 1/620.
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