
 

 

PLEASE SCROLL DOWN FOR ARTICLE

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

Phosphorus, Sulfur, and Silicon and the Related Elements
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713618290

Metallophosphaalkenes and Metallodiphosphenes as Synthons in
Organometallic Chemistry
L. Webera

a Faculty of Chemistry, University of Bielefeld, Bielefeld, Germany

To cite this Article Weber, L.(1993) 'Metallophosphaalkenes and Metallodiphosphenes as Synthons in Organometallic
Chemistry', Phosphorus, Sulfur, and Silicon and the Related Elements, 77: 1, 21 — 24
To link to this Article: DOI: 10.1080/10426509308045609
URL: http://dx.doi.org/10.1080/10426509308045609

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may 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 form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, 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/10.1080/10426509308045609
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phosphorus, Sulfur, and Silicon, 1993, Vol. 77, pp. 21-24 
Reprints available directly from the publisher 
Photocopying permitted by license only 

0 1993 Gordon and Breach Science Publishers S.A. 
Printed in the United States of America 

METALLOPHOSPHAALKENES AND METALLODIPHOSPHENES AS SYNTHONS IN 
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Abstract 
( C5Me5) ( C0)2Fe-P=PR (R=Mes*, C (  SiMe3)3) are performed w i t h  sulfur 
yl i des , C H 2 N 2 ,  isocyani des , el ectron-poor a1 kenes and  heteroal kenes . 

3-Phosphaal lyl and $-di phosphaal lyl complexes are rearranged 
by t ransi t ion metal carbonyls t o  metal lophosphaal kenes and 
ferra-diphosphaal lyl complexes respectively. 

Cycloaddi tion rqactions o f  metal lodiphosphenes such as 

1 2 Metal 1 odi phosphenes 4 - and metal 1 ophosphaal kenes B - are polyfuncti onal 
molecules with a number of reactive s i t e s .  

According t o  the concepts of diagonal relationships i n  the periodic 
table and isoelectronic compounds olef ins ,  phosphaalkenes and 
diphosphenes should  display comparable chemical properties. 
I n  keeping w i t h  t h i s  molecules o-? the type A undergo (2+1)  cyclo- 
additions w i t h  sulfur ylides3, dia~omethane~,  and isocyanides w i t h  the 
resul t  o f  the diphosphiranes 1 - (eq.1). 
When metallodiphosphenes A are exposed t o  equimolar amounts o f  male- 

5 5 irnides4, fumorodinitril o r  dimethyl fumarate (2+2) cycloadditions w i t h  
the formation of lY2-diphosphetanes are observed. 
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22/[574] L. WEBER 

R1= Mes*, C(SIMe3)3 ; R2= CF3,t-Bu; [MI  = C P * F ~ ( C O ) ~  

The reaction of 1,2,4-triazoline-3,5-diones with A i n  benzene af 
the novel 1,2-diaza-3,4-diphosphetidines 2 - as the products o f  a 
cycl oaddi  t i  on.  I n  ether , however, the twel ve-membered macrocycl e 
generated (eq.2). 

[MI 
\ 

P= P, + 
M es* 

Y 

ords 
2i-2) 
3 i s  - 

N=N 

0-c N A0 
R 

The C=O bond in anhydrous hexafluoroacetone gives r i s e  t o  a dipolar 
(3+2)-cycIoaddition. Here the metalloheterocycle 4 i s  isolated (eq.3). 
The Fe-P contact in 9 of 2.084(4) A" i s  the shortest  Fe-P bond distance 
reported i n  the l i t e r a tu re  t o  date and may r e f l ec t  multiple bond 
character. 
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7 3  

CF3 
+ o=c, 

*.. Fe 

0 Mes* 
o c c '  'P=P, 

Accord ing  t o  our  exper iences metal  lophosphaalkenes B shou ld  be 

conver ted  t o  phosphiranes such as 5 by r e a c t i o n  w i t h  s u l f u r  y l i d e s .  
I n  c o n t r a s t  t o  t h i s  ~ 3 - p h o s p h a a l l y ~  complexes 6 a r e  i s o l a t e d  f rom B and 
Me2S(0)CH2 (eq.4). 
Compounds 6 r e a c t  w i t h  i r o n  and chromium carbony ls  t o  metal lophospha- 
a1 kenes (Cp*( C0)2Fe-CH=P[M( CO),]CH( SiMe3)2. 

- 

[Fel 
\ 

/p\ 
oc ' 

bI* , 'SiMe3 CH2PSTMe 'ie < H2C-C(SiMe3)2 

P=C, e: 5 (4) 
SiMe3 

OC' 

CFeI 
B - - 

* 
[Fe] = (C5Me5)(CO)Fe 

We then focussed ou r  i n t e r e s t  on t h e  c o o r d i n a t i o n  chemis t r y  o f  
d iphosphaa l l y l  complexes such as Z. The t rea tmen t  o f  1 w i t h  (Z-C8H14) 
Cr(  CO)5 1 eads t o  complex 8 w i t h  an V 3 - f e r r a d i  phosphaa Ylyl 1 i gand. 

(eq.5). 
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244 5761 L; WEBER 

Heating 7 - in benzene gives r i s e  t o  the insertion of the P=C functiona- 
l i t y  into a CH bond of a methyl substi tuent o f  the r i n g  ligand. The 
product i s  trapped as Cr(C0)5 adduct  9 (eq.6). 
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