This article was downloaded by:

On: 29 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

s ey ) s g

VT e Y S

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
and the Helated Elements
R Cyclooligomerization of A%'-Phosphaalkynes in the Coordination-Sphere
=y i of a Transition Metal
1 P. Binger*; B. Biedenbach?®; A. T. Herrmann®; R. Milczarek®; R. Schneider*
* Max-Planck-Institut fiir Kohlenforschung Kaiser-Wilhelm-Platz 1, Miilheim an der, Ruhr

To cite this Article Binger, P. , Biedenbach, B. , Herrmann, A. T., Milczarek, R. and Schneider, R.(1990)
'Cyclooligomerization of A%'-Phosphaalkynes in the Coordination-Sphere of a Transition Metal', Phosphorus, Sulfur, and
Silicon and the Related Elements, 49: 1, 337 — 340

To link to this Article: DOIL: 10.1080/10426509008038974
URL: http://dx.doi.org/10.1080/10426509008038974

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/10.1080/10426509008038974
http://www.informaworld.com/terms-and-conditions-of-access.pdf

18: 07 29 January 2011

Downl oaded At:

Phosphorus, Sulfur, and Silicon, 1990, Vols. 49/50, pp. 337-340  © 1990 Gordon and Breach Science Publishers, Inc.
Reprints available directly from the publisher Printed in the United Kingdom
Photocopying permitted by license only

CYCLOOLIGOMERIZATION OF A3,6'-PHOSPHAALKYNES IN THE
COORDINATION-SPHERE OF A TRANSITION METAL

P. BINGER, B. BIEDENBACH, A. T. HERRMANN, R. MILCZAREK,

R. SCHNEIDER

Max-Planck-Institut fiir Kohlenforschung
Kaiser—Wilhelm—Platz 1, D-4330 Miilheim an der Ruhr

Abstract The reaction mode of phosphaalkyne cyclodimerization and
codimerization with alkynes in the metal coord .ination-sphere is reported.

1,3-Diphosphacyclobutadiene metal complexes of Co (la, Za)l_3, Rh (1b, 2b)2'4,
and Fe (3, 4% are now readily available by cyclodimerization of
A} ,ol—phosphaalkynes in the coordination~sphere of these metals.
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With Co as the central metal the yields are high, ranging between 67% and 95%!73,
whereas with the corresponding Rh complexes the yields are considerable lower
(16 - 30%). An extensive study of the preparation of 2b showed that this is due
to side reactions leading to the dinuclear Rh complex § and to the trinuclear Rh

complex 6*.
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Some insight into the mechanism of these cyclodimerizations is afforded by the
isolation of a 1,4-diphospha—2-rhodacyclopentadiene derivative 7, which slowly
isomerizes to the 1,3-diphosphacyclobutadiene rhodium complex 8.
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A completely new type of cyclodimer complex 9 is formed in high yields when
the coordinatively unsaturated "CpZZr" fragment is reacted with a phosphaalkynes.
The former is easily available either by reduction of Cp,ZrCl, or by displacement
of the ligands L from Cp,ZrL, (L = trimethylphosphane, 1,3-butadiene, or

1-butene).
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Complex 9 is an ideal starting material for the synthesis of new heterocycles con—
taining two phosphorus atoms. Two examples are shown in fig. 5.

H
HCI p/
" Cp,ZrCl, + Xl p D\ X

“
a

—

/%P
Y I, -1
P\I

In order to achieve codimerizations between phosphaalkynes and alkynes in high

CpZZr

yield it is neccessary to start with a preformed phosphaalkyne zirconium complex,
such as complex 10. The resulting codimers are 1-phospha—-3-zirconacyclo-
pentadiene derivatives 11 and not 1-phospha-2,4-bicyclo[1.1.0]butanediylzirconium

derivatives.
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Contrary to complex 9 which can be heated to 150°C without any decomposition,
the new P-C-o-bond of the complexes 11 is quite labile. In solution this bond
is split again between 25°C and 60°C depending on the nature of the alkyne
substituents. The starting complexes 10 are regained via the non detectable
bis—nt—alkyne complexes in the presence of trimethylphosphanes, whereas in the
absence of trimethylphosphane disproportionation occurs to give complex 9 and the
corresponding  l-zirconacyclopentadiene derivatives. The recently  reported
1-phospha~3-metallaindene derivatives (M = Ti, Zr)° are thermally more stable.

All new compounds are fully characterized by elementary analysis and by
spectroscopic data (ms, lH, 13C, and 3!p nmr). The crystal structure of many of
these new complexes such as 282, 54, 64, 77, 87, and 9% has been also determined
by an X-ray analysis.
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