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UNUSUAL PHOSPHORUS LIGANDS 

0. J. SCHERER, J .  BRAUN, T .  BRUCK, T .  DAVE, M. SWAROWSKY, H. SWA- 
ROWSKY, J. VONDUNG and G. WOLMERSHXUSER 
Fachbereich Chemie, U n i v e r s i t a t  K a i s e r s l a u t e r n  
D-6750 Ka ise rs lau te rn ,  Germany (F.R.G.) 

Abst ract  A v a r i e t y  of  novel  c o o r d i n a t i o n  complexes wi th cyclo-P3, 

cyclo-P4, cyclo-P5, P4*-, P44- and P46- as l i g a n d s  w i l l  be d e s c r i -  

bed. 

The two-, four- and s i x - e l e c t r o n  r e d u c t i o n  o f  wh i te  phosphorus, P4, 

f o rma l l y  g i ves  t h e  polyphosphides P4 n- (n  2 ,4 ,6 ;  Scheme 1 ) .  
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Scheme 1 

The cothermolys is  o f  [Cp"2M(C0)2] (M = Zr,Hf) or [C:M(p-C0)l2 (M = 

Co,Rh,Ni) and P4 a f f o r d s  as o x i d a t i v e  a d d i t i o n  products  complexes A, - 

the metallatetraphosphatricycloalkanes E3, - -  and the  nickelaphospha- 

cubane D. - 
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6 ' (M  = Z r , H f )  

With I-iR (R = Me,tBu) one PP bond o f  t h e  " b u t t e r f l y  wings" o f  - i s  

cleaved with format ion o f  [Cp1I2ZrP(Li)P&P(R) 3 .  P.. .P d is tances o f  
- 

2.606(1) and 2.560(2) (2.597(2) 8 have been found c r y s t a l l o g r a p h i -  

c a l l y  

alkanes (Cp"(C0)Co 

P t - ,  1 x P3-; d N i )  reveals  an i n t e r e s t i n g  p a r a l l e l  t o  t h e  s o l i d -  

s t a t e  s t r u c t u r e  o f  La6Ni6P1, (4  x P4 , 1 x P ) . 
The cothermolys is  o f  [Cp'M(C0)2] (M = Co,Rh) o r  [CpnNi(p-C0)I2 and 

P4 g i ves  t h e  new P x  complexes E - c.  

f o r  t h e  PCoP b r idge (s )  o f  t h e  cobaltatetraphosphatricyclo- 

CH2, P CH) Ej - (M = Co) and C. - -  Q (1 x 

6 .  

6- 3- 4 

- -  
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CP' CP' CP'  
Rh Cp" 
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i s  t he  f i r s t  example with t h e  7e-donor v a r i a n t  o f  t h e  cyclo-P5 

l igand.  F_ - can f o r m a l l y  be regarded as a metallatetraphosphacyclo- 

pentadiene complex wi th q4-P4 l i g a n d  (P,'- isomer). I f  - i s  heated 

f o r  60 minutes t o  15OOC (xy lene)  CO e l i m i n a t e s  and one PP bond i s  

c leaved wi th  fo rma t ion  o f  [Cp'Rh(P2)2RhCp' 3 .  

- 

5 
The P5 l i g a n d  o f  t h e  pentaphosphaferrocene [ ( n  -P5)FeC:] shows 

i n t e r e s t i n g  l i g a t i n g  p r o p e r t i e s .  I t s  i n t e r a c t i o n  wi th [CpMn(C0)2(thf) 3 
a f f o r d s  t h e  complexes !j - i n  which u n t i l  f ou r  o f  t h e  f i v e  P5 lone  p a i r s  

are f u r t h e r  coord inated t o  t h e  CpMn(C0)2 fragment. 

5 
According t o  t h e  e legant  t r i p l e - d e c k e r  syn thes i s  o f  Rybinskaya e t  a l .  

[ ( n  -P5)FeC;] forms t h e  30 VE t r i p l e  decker K - with cyclo-P5 middle 

deck [d(Fe ... Fe) = 3 .043(2 )  8 ,  Cp' i n s t e a d  o f  Cp] 

5 

* 6  . 
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Tetraphosphacyclobutadiene,  cyclo-P4, can be synthesized photocherni- 

c a l l y  and was s t a b i l i z e d  accord ing t o  t h e  f o l l o w i n g  equat ions:  

7 7 y 
hv 

[Cp"Ni(q -P3)] - [ Cp"Ni(P4)NiCp" 3 3 

8 

Cp = n  5-C5H5, Cp * 5  = ,-, -C5Me5, Cp' = 115-C Me E t ,  Cp" = q 5 -C5H3(tBuI2- 
5 4  

1,3, Cp"' = q5-C5H(i-C3H,)4-1,2,3,4 
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