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HFe( C0)q A, VERSATILE REAGENT TOWARD DICHLOROPHOSPHIP!ES, 
PHOSPHEMIUM SALTS , PHOSPHAALKENES AND DIPHOSPHENES 

Jean-Pierre MAJORAL a, Rene MATHIEU b, Anne-Marie CAMIMADE a ,  
Serge ATTALI b and Michel  SANCHEZ a 
a L a b o r a t o i r e  de Synthese, S t r u c t u r e  e t  R e a c t i v i t e  de Molecu- 

l e s  Phosphorees UP, 454, U n i v e r s i t e  Paul S a b a t i e r ,  118 Route 
de Plarbonne 31062 Toulouse Cedex, France. 

L a b o r a t o i r e  de Chimie de Coord ina t i on  du C.PJ.R.S., 205 Route 
de Warbonne 31400 Toulouse, France. 

A b s t r a c t  A new e n t r y  t o  non c l a s s i c a l  phosphorus complexes 
i s  repo r ted .  

The focus  o f  t h e  p resen t  work i s  t o  e x p l o r e  t h e  r e a c t i v i t y  o f  
d ich lorophosphines and n e u t r a l  o r  c a t i o n i c  d i c o o r d i n a t e d  phospho- 
r u s  compounds towards an a n i o n i c  i r o n  h y d r i d o  ca rbony l  m e t a l a t e  

[HFe(CO)d - [ PPh$+ 1. Var ious r e a c t i o n s  were observed : complexa- 

t i o n  o f  t h e  phosphorus l o n e  p a i r ,  WC1 e l i m i n a t i o n ,  h y d r i d e  t r a n s -  

f e r  , phosphorus n i t r o g e n  bond cleavage, 1.1 o r  1.2 a d d i t i o n .  
a )  The r e a c t i v i t y  o f  d i ch lo rophosph ines  RPC12 s t r o n g l y  depends 

on t h e  n a t u r e  o f  t h e  phosphorus s u b s t i t u e n t  and o f  exper imen ta l  

c o n d i t i o n s .  I n  a l l  cases s t a b l e  secondary ha lophosphine complexes 

Fioreover t rea tmen t  o f  pheny ld i ch lo rophosph ine  w i t h  - 1 l e a d s  t o  t h e  
f o r m a t i o n  o f  a 1-2 dihalogenodiphosphane complex (C0)4FeP2C12 'Ph2 

3a, - a s ide-on end-on diphosphene complex (Fe(C0)4 vFe(C0)4 (PPh2)) 
4a - and a t r i m e t a l l  i c  a n i o n i c  diphosphane species (PPh4) 

((C0)4Fe)3P2Ph2H 2. Besides t h e  o b t e n t i o n  o f  t h e  diphosphane com- 
p l e x  (C0)4FeP2C12Me2 

((C0)4Fe)3P2Me2ti 2,  t h e  r e a c t i o n  o f  me thy ld i ch lo rophosph ine  w i t h  

- 1 a f f o r d s  an a n i o n i c  phosphido complex (Ph4P)((CO)4Fe)2PHMe 6b - and 

t h e  d iha logeno t r i phosphorus  i r o n  four-membered r i n g  7b. On t h e  
o t h e r  hand a d d i t i o n  o f  t e r b u t y l  d i ch lo rophosph ine  t o  two equ iva -  

RP(H)C1Fe(C0)4 2-i a r e  ob ta ined  ( R  = Ph, Me, t - B u y  N ( i P r ) 2 ) .  1 

3_b and o f  t h e  a n i o n i c  diphosphane (PPh4) 

- 
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l e n t s  o f  - 1 g ves on ly  the  an ion ic  phosphido complex (Ph4P)((CO)4 
Fe)2PHtBu 6c - The behavior o f  b i s  (diisopropy1amino)dichlorophos- 
phine toward - 1 i s  e n t i r e l y  d i f f e r e n t .  The t r a n s i e n t  generation o f  
phosphinidene complexes X-P=Fe(C0l4 3-f (X = N( iPr )2 ,  C1, H) i s  
postu la ted i n  order  t o  exp la in  the format ion o f  spec t roscop ica l l y  

character ized an ion ic  phosphido complexes ( Ph4P) ( (  C0)4Fe)2PHX z-f. 
Addi t ion  o f  methanol t o  the  mix tu re  9d-f - al lows the  synthesis of 
an o ther  new an ion ic  phosphido species 
The s t ruc tu re  o f  zg has been determined 

RPC12 + 1 - - 

Ph4P) ((C0)4Fe)2PHOI.le sg. 

by X-ray d i f f r a c t i o n .  

R = Ph R, - i' 3 p, 

(C0)Fe Fe(C0)4 4 

r 

R = Ph, Me - H 

(C0)Fe'I I R 

0 
P - P, 

(COI4 

R, 

Fe Fe(C0) 

t? = Me, tBu R 0 H  
' P  

(C0)Fe' ' Fe ( CO 1 

4a - 

- 
5a, 5b 
- c  

- 
6a, 6c - -  
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Fe(C0l4 1- - HC1 H [ (.iPr)2N-P=Fe(CO) r 8d 9d 

( i P r  ) 2f4PC1 

I 
+ 1  I I 

b )  The f i r s t  c l u s t e r - s t a b i l  i z e d  phospha-al lene v3-q2tBuP(C= 

CHC6H5) F ~ C O ~ ( C O ) ~  , l,o has been ob ta ined  by t h e  f o l l o w i n g  sequen- 

ce o f  r e a c t i o n s  i )  syn thes i s  o f  P ( tBu )  (CX-Ph)HFe(C0)4 Id, by t h e  
r e a c t i o n  o f  - 1 w i t h  P ( tBu )  (C:C-Ph)Cl, i i )  complexat ion o f  t h e  CC 

t r i p l e  bond by r e a c t i o n  w i t h  C O ~ ( C O ) ~  l e a d i n g  t o  P( tBu)  

(CXPh)HFeCo2(CO)10 

of 10 - has been determined by X-ray d i f f r a c t i o n .  

and r e f l u x i n g  12 - i n  n hexane. The s t r u c t u r e  

H 
‘C tBu 

Ph’ qC,p/ 
1 

10 (CO)3Fe-/-  C O ( C O ) ~  - 

\ /  co 
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c )  No r e a c t i o n  occurs when1 i s  added t o  the  phospha-alkene 
Ph-P=C(H)NMe2 o r  the  diphosphene Ar -P=P-Ar  ( A r  = e). On the  
o ther  hand two compet i t i ve  reac t ions  a re  observed when the  phospha. 
alkene C1-P=C(SiMe3)2 i s  t rea ted  w i t h  - 1 : e l i m i n a t i o n  o f  Ph4PC1 
and format ion o f  the  complex ,(C0)Fe(H)P=C(SiMe3)2 13 o r  re lease 
o f  HC1 w i t h  the  t r a n s i e n t  generat ion o f  the  an ion ic  d icoord ina ted  
p hos p ho r u s de r i v a t  i ve 6 ( CO ) Fe- P=C ( S i Me ) 21[P h4P] + 1,4. The hydrogen 
ch lo r i de  thus formed reac ts  w i t h  13 - a f f o r d i n g  the  complex 15 - 
(1.2 a d d i t i o n )  

- 

d) An 1.1 a d d i t i o n  o f  hydr ide 1 t o  phosphenium s a l t s  leads t o  
the  format ion o f  var ious o ther  halogenophosphine complexes. 
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