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Exploring the Chemistry of the P-Complexed Parent 
Phosphine 

* 
Franqo is  N i e f ,  F r a n c o i s  M e r c i e r  and F r a n c o i s  Mathey 

L a b o r a t o i  r e  CNRS-SNPE 
2-8 r u e  Henry Dunant, 94320 T h i a i s  (France)  

Whereas t h e  p a r e n t  phosphine i s  a h i g h l y  poisonous, e a s i l y  o x i d i z e d  gas, 
i s  much e a s i e r  t o  handle,  as t h i s  complex a phosphine complex such as  W(C0)5PH3 

i s  an a i r  s t a b l e  w h i t e  s o l i d .  

A simp1 e one-pot s y n t h e s i s  has b 
m u l t i g r a m  q u a n t i t i e s  : 

Me3''o 2H20, W ( C O )  ( CH3CN 
CH3CN 

w ( c 0 ) 6  

en developed which a l l o w s  p r e p a r a t i o n  i n  

PH4 I * W(C0)5PH3 
THF 

Yd >60% 

W(C0)5PH3 can be m e t a l a t e d  w i t h  one mole of n-BuLi t o  g i v e  W(C0)5PH2Li, which 

can r e a c t  w i t h  a v a r i e t y  o f e l e c t r o p h i l e s  t o  g i v e  monosubs t i t u ted  p roduc ts  : 

W(CO)5 PH2&1 H(C0)5 PH2R 

( c i s  t t r a n s )  ( R  = a l k y l ,  X = I, B r )  

The r e a c t i o n  o f  PH3W(C0)5 w i t h  3 moles o f  n-BuLi  f o l l o w e d  by 3 moles o f  an 

e l e c t r o p h i l e  such as Me3SiC1 e v e n t u a l l y  g i v e s  t h e  t r i s u b s t i t u t e d  compound, @ 

through a complex o f  PLi3 b u t  r a t h e r  th rough  success i ve  s u b s t i t u t i o n  by Me3SiC1 

and p r o t o n  a b s t r a c t i o n  by BuLi 

P e W ( W 5  
3BuLi 3Me3SiC1 

W 0 ) 5  P(SiMe3)g 

.+* W(CO)5PLi3 
y 3  c 

j252 ppm 
-136 ppm 
4 

PH2Li - PH2SiMe3 + PHLiSiMe3 - PH(SiMe3)2 - PLi(SiMe3)2 
4 4 .I 4 4 

W 0 ) 5  W ( W 5  W 0 ) 5  W(C0)Lj W ) 5  
-275 ppm [not obsd] -292 ppm -216 ppm -325 ppm 
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