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INTERACTION OF METAL BIS(PH0SPHANE) FRAGMENTS WITH 
PHOSPHIRENE AND PHOSPHIRANE COKDLEXES. 

DUNCAN C ~ I C H A E L  !a’ PETER B . HITCHCOCK, (a) JOHN 

F. NIXON,  (a)  FRANfOIS MATHEV!b) AND ALAN PIDCOCK(c) . 
( a )  School of Chemistry and Molecular Science, Universitv 

(b) Laboratoire CNRS-SNPE, BP28, 94320, Thiais ,  France. 
( c )  School of Chemistry , Lancashire Polytechnic, 

of Sussex, Brighton, BN1 9QJI Sussex, U.K. 

Preston, PR1 2TQ, Lancashire, U.K. 

Abstract Different tyDes of i n t e rac t ions  of platinum, 
palladium and nickel  complexes with phosphirene and 
phosphirane r ings are  presented and discussed. 

INTRODUCTION 

The novel phosphirene r ing  system (11 i s  of considerable 

/R1 2\ 
R /c-c ‘R 

current i n t e re s t ’  and i ts  organic chemistry has been the 

subject of numerous recent invest igat ions which have demon- 

s t r a t e d  i t s  v e r s a t i l i t y  as a synthon f o r  oraanonhosDhorus 

chemistry2. 

r e l a t i v e l y  undeveloped and we have therefore  undertaken a 

study of the r eac t iv i ty  of ( 1  , (R=R1=Ph) , with nickel  , 
palladium and platinum complexes. 

I ts  coordination chemistry has so  f a r  remained 
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RESULTS AND DISCUSSION 

The i so l a t ion  of the complexed DhosDhirenes [ M(C0) PPh-CPh=CPh] 

( 2 )  M = C r  ,n=5 ; ( 3 )  M=Mo ,n=5 ; c4) M=W ,n=5 ; (5)M=Fe ,n4; by Marinett i  e t  

a13 suggested t h a t  ( I )  should r eac t  as a phosphane, and 

reaction w i t h  the platinum (11) complexes [Pt(COD)C12] and 

[Pt (PEt3) C1212 

cis-  [Pt ( W P h )  2C121 and cis-  [Pt ( m P h )  ( P E t 3 )  Clp] 

The s t ruc tu re  of (7) has been confirmed by a s inq le  c r y s t a l  

X-ray d i f f r ac t ion  study4 which reveals a s h o r t  platinum- 

phosphirene distance (2.21A) . 
s t ruc tu ra l  parameters and spectroscopic data  f o r  (7) w i l l  be 

presented and discussed. 

. 
n 

y ie lds  the  ant ic ipated ql-phosDhirene comDlexes 

(7) . 

The r e l a t ionsh io  between the 

Our recent development of a simple new route t o  

[M(PR3)2C2HbI (M=Ni ,Pd,Pt R= alky1,aryl)  compounds5 led us t o  

invest igate  t h e i r  reactions with (1) (R=R1=Ph) . Treatment 

with [Pt (PPh3) ~C~HI,] yielded the ant ic ipated n l -  product 

[Pt (PPh3) 2 (PPh-CPh-CPh) 21 , - 
(8) a t  low temDeratures which was 

characterised by 31P nmr spectroscopy (tr iplet  , 6 (31P) =-125.1 

4222Hz; t r i p l e t ,  6=-296.9o.~.m. , 'Jptp=3927Hz; p.p.m. 

2Jpp=59Hz, ( r e f .  TMP.) ) 

quant i ta t ively t o  the ring-oDened compound (9) uDon warminq 

t o  room temperature. 

J P t P  
In t e re s t ing ly  (8) i s  converted 

Ph 

This remarkable reaction provides an extremely mild route 

t o  act ivated phosphirene complexes and i s  c l ea r ly  a consequence 

of the s t ra in  inherent i n  the 3-membered r ing.  Complex (9) i s  
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b e s t  regarded as  a metallated phosphane and undergoes quaterni-  

sat ion with methyl iodide t o  give the unusual complexes (10) 

and (11) 

Ph 3P >p<>CPh 

Ph 3P 

Ph / \  Me 

(10) 

+ 

(11) 

whils t  with [ P t  ( P E t 3 )  C12] 2 it forms the trans-complex ( 1 2 )  

Oxidation of (9)  with trimethylamine-N-oxide o r  sulphur y i e lds  

(13) and (14)  respectively.  

I t  is  important t o  note t h a t  w e  f i nd  (14)  i s  a l s o  formed 

by the d i r e c t  i n se r t ion  of a Pt(PPhg)2 1 fragment i n t o  

[S=$Ph-CPh=kPh] 

lone p a i r  t o  the metal fragment i s  not e s s e n t i a l  t o  the r i n g  

opening process. Similarly h(dppe)] fragments (M=Ni  ,Pd,Pt) 

and therefore coordination of the phosphorus 
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have been shown6 t o  i n s e r t  i n t o  (4 )  t o  give the b ime ta l l i c  

phosphorus bridged complexes (15) - ( 1 7 ) .  

(15) M=Ni  

(16) M=Pd 

(17) M=Pt 
/ \  

(15) undergoes fu r the r  i n se r t ion  reactions and treatment with 

carbon monoxide (25 C ,  1 atm) readi ly  affords  [W(CO)5 

hPhC(0) CPh=dPh] 

Finally our recent observations t h a t  phosphirane pentacarbonyl 

tungsten (0) complexes a l s o  readi ly  incorporate [M(dppe) ] 

fragments8 suggests that this type of i n se r t ion  react ion may 

o f f e r  a general  route t o  metallacyclobutane and -butene com- 

pounds. Possible extension of t h i s  methodology t o  o the r  r ing 

systems w i l l  a l so  be discussed. 
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