This article was downloaded by:

On: 28 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

=
| 4
K

Phosphorus, Sulfur, and Silicon and the Related Elements

Publication details, including instructions for authors and subscription information:

Phosphorus,

; S-:!-‘!f“rs and http://www.informaworld.com/smpp/title~content=t713618290

¢ Silicon

i and the Related Elements

[ — e®-Cyclooctatetraene Metal Complexes, A New Class of Templates for
i g Phosphaalkyne Cyclooligomerizations.

: 1 Paul Binger; Gerald Glaser; jorg Stannek; Stefan Leininger

;

t

|

To cite this Article Binger, Paul , Glaser, Gerald , Stannek, jorg and Leininger, Stefan(1996) 'é®-Cyclooctatetraene Metal
Complexes, A New Class of Templates for Phosphaalkyne Cyclooligomerizations.', Phosphorus, Sulfur, and Silicon and
the Related Elements, 109: 1, 149 — 152

To link to this Article: DOI: 10.1080/10426509608545112
URL: http://dx.doi.org/10.1080/10426509608545112

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-and-conditions-of-access. pdf

This article nay be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
wi ||l be conplete or accurate or up to date. The accuracy of any instructions, fornulae and drug doses
shoul d be independently verified with prinmary sources. The publisher shall not be Iiable for any | oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/10426509608545112
http://www.informaworld.com/terms-and-conditions-of-access.pdf

20: 09 28 January 2011

Downl oaded At:

Phosphorus, Sulfur, and Silicon, 1996, Vols. 109-110, pp. 149-152  © 1996 OPA (Overseas Publishers Association)

Reprints a\_railable directly from the publisher Amsterdam B.V. Published in The Netherlands
Photocopying permitted by license only under license by Gordon and Breach Science
Publishers SA

Printed in Malaysia

N®-CYCLOOCTATETRAENE METAL COMPLEXES, A NEW CLASS
OF TEMPLATES FOR PHOSPHAALKYNE CYCLOOLIGOMERI-
ZATIONS. '

PAUL BINGER*, GERALD GLASER, JORG STANNEK,

Max-Planck-Institut fiir Kohlenforschung, Kaiser-Wilhelm-Platz 1, D-45470
Miilheim a.d. Ruhr

STEFAN LEININGER,

Fachbereich Chemie der Universitiit Kaiserslautern, Erwin-Schridinger-Str.,
67663 Kaiserslautern

Abstract For the first time selective cyclodi-, tri-, and tetramerization of phos-
phaalkynes are induced by an unique class of transition metal complexes by
changing the reaction conditions.

The conveniently available n’-cyclooctatetraene early transition metal derivatives (M =
Ti, Zr, Hf) such as bis(cyclooctatetraene) titanium (la) and zirconium (1b)! or
(mP-cyclooctatetraene) (n*-butadiene) zirconium 2a and -hafnium 2b? are interesting
starting materials for the cyclooligomerization of phosphaalkynes (3). With 1a a mix-
ture of the 1*-1,3-diphosphete- and n°*-1,2-diphosphete titanium complexes 4 and §
are formed after prolonged heating of 1a and 3 to 80°C in good yield®. Under the same
conditions 1b leads to the formation of a new tetramer complex of 3, the 1,3,5,7-

tetraphosphabarrelene zirconium complex 6 (equ. 1).

From the N*-butadiene hafnium complex 2b the butadiene is displaced by a phosphaal-
kyne 3 under much milder conditions. Moreover it depends on the reaction tempera-

ture whether di-, tri- or tetramerization of 3 occurs (see equ. 2). Thus at -78°C a new
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n®-cyclooctatetracne hafnium complex 7 is formed which contains a cyclotrimer of 3
whose bonding situation is still unknown. Complex 7 is an intermediate of the cy-
lotetramerization of 3 which occurs at room temperature to give the hafnium complex
8.
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Surprisingly at higher temperature (ca. 140°C) the reaction between 2b and 3 ends
with a cyclodimerization of 3 exclusively to the 1,3-diphosphete hafnium complex 9.

Comparable resuits are obtains using (na-l,4~bis(t1imcthylsilyl)cyclooctatetraene)
(n4—3~butadienc) hafnium 10 as starting material with one exceptions: the cyclotrimeri-
zation of 3 in the presence of 10, which takes place at 0°C leads to another hafnium
complex 11 in which the interaction between the cyclotrimer of 3 and the metal differs
considerably from that in complex 7 ('P- and ’C-NMR). Presumable complex 11
contains a 7-hafna-1,3,5-diphosphanorbornadiene unit (equ. 3). -

The organophosphorus part of the new hafnium complexes 7-9 and 11 is conveniently
displaces by hexachlorocthane in a redox reaction. In this way it was possible to syn-
thesise for the first time 1,3,5-triphosphabenzene and 1,3,5-triphospha-Dewar-benzene
derivatives 15 and 16.
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From complex 8 the recently synthesised 1,3,5,7-tetraphosphabarrelen 14 is liberated
whereas complex 9 gives the undetectable 1,3-diphosphete 12 which cyclodimerise

under these reaction condition to the known tetraphosphacuban 13 >%,
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