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COORDINATION CHEMISTRY OF BU CP,  MONO- AND DIPHOSPHA- 

CYCLORUTADIENE 
ALLENES (RP=C=CR2 AND RP=C=PR) AND 1 , 3 -DIPHOSPHA- 

* 
JOHN F. NIXON 
School of Chemistry and Molecular Sciences, University 
of Sussex, Brighton, B N 1  gQJ, Sussex, U . K .  

Abstract A var i e ty  of novel coordination complexes 
derived from phospha-alkynes, and mono- and 
diphospha-allenes w i l l  be described. 

INTRODUCTION 

The coordination chemistry of compounds containing P-C 

multiple bor.ds i s  of current in te res t .  I n  t h i s  paper we 

report  some fu r the r  exc i t i nq  developments. 

RESULTS AND DISCUSSION _ -  

We now report  the f i r s t  examples of the cyclodimerisation 
t of Bu CP i n  i t s  reaction with complexes of t he  type 

[M(n5-C5R5) ( C 2 H 4 ) 2  ] 

1 , 3  diphospha- cyclobutadiene r ing  system coordinated t o  the 

t r a n s i t i o n  metal as  i n  (1) +. (5) below 

(M=Co,Rh,Ir; R=H,Me) t o  afford the novel 

R 
( 1 )  R = H, M = CO 
( 2 )  R = H. M = Rh 

( 3 )  R L Me. M = Co 
(4) R =Me. M = Rh 
( 5 )  R = M e .  M = I r  
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472 JOHN F. NIXON 

The31P nmr spectra  of a l l  the conplexes ( 1 ) - ( 5 )  es t ab l i shed  

the presence of only one type of phosphorus and the small 

magnitude of 

t h a t  the phosphorus lone p a i r  e l ec t rons  are  not s i g n i f i c a n t l y  

involved i n  the bonding of the r ing  t o  the metal. 

JRhp ( c a  30Hz) i n  (2) and (4 )  c l e a r l y  indicated - 

The molecular s t ruc tu re  has been confirmed by a s ing le  

c r y s t a l  X-ray d i f f r ac t ion  study on (3) (Fig. 1) and exh ib i t s  

a number of in t e re s t ing  features.  

0 P 

Flpre I .  The molecular structure of [Co(rls-C~Me~)(9~-(BuiCP)~)l. 
Some important dimensions are: P(l)-C(l) I.EO(1). P(l)-C(?) 

Co(l)-P(2) 2.244(4). Co(I)-C(I) Z.OY(1). Co(ltC(2) 2.0R(I) 1: 
82.0(5). C(l)-P(2)-C(2) 81.0(5).. In the other independent molecule 
thecomparabledimensionsare: P-C l.R2(1), I.RI(1). I.Rl(7). 1.79(1) 
A. Co-P 2.247(3). 2.253(4) A, Co-C 2.09(1). 2.07(1) A; P-C-P 

1.79(1), P(2)-C(I) 1.82(1), P(2)-C(2) l.tW(l), Co(I)-P(I) 2.240(3 

P(l)-C(l)-P(2) 98.0(5), P(l)-C(2)-P(2) 98.7(5), C( I)-P( I)-C(2) 

98.8(5). 973.5). C-P-C 81.2(5), R2.0(5)”. 

me n4-1 ,3 -biphoephaoyclobutadiens r ing  i s  e s s e n t i a l l y  

planar and a l l  the P-C bond lengths are equivalent  indicat ing 

t h a t  i n  the complexed form the 1,3-di~hos,Dhacyclobutadiene 

r ing is  a square r a the r  than a rectangle.  This is of i n t e r -  
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COORDINATION CHEMISTRY OF BUtCP ETC 

e s t  s ince it p a r a l l e l s  the known behaviour of co-ordinated 

cyclobutadienes . In t e re s t ing ly  the phosphorus-carbon bond 

length i n  ( 3 )  l . 8 0 ( 1 ) 2  i s  as  expected much lonqer than 

t h a t  of f r ee  Bu CP (1.54 8) and s i g n i f i c a n t l y  longer than both 

the P=C double bond length i n  phospha-alkenes R2C=PR (1.69 8) 
and phosphorus-caxbon distances i n  phosphabenzenes (1.75 8) 
i n  l i n e  with the ant ic ipated bond orders. 

t 

Synthetic routes t o  po ten t i a l ly  c h i r a l  complexes of 
t Bu CP w i l l  be presented. Complexes t o  be reported include 

[MOW (ButCP) (CO) ,+ (rl 5-C5H5) 2 1 
and t h e i r  [W(CO) ] adducts as well as [CoRh(Bu CP) (CO)2 

t 
(q5-C5Me5)2 ] 

eg. b 3 H ( C O ) 9  (ButCP) 1- (M=Fe,Ru) w i l l  also be reported. 

TI*- complexes of mono- and diphospha- 

[CoNi (RutCP) (CO) 3 (11 5-C5H5) 3 
t 

5 
The f i r s t  anioniccomplexes containing Bu CP 

Syntheses of 

a l lenes  of pd(0) and P t ( 0 )  w i l l  be reported. In both cases 

31P nmr s tud ie s  i n  solut ion ind ica t e  t h a t  bonding of the 

metal i s  v i a  the P=C bond. A s ing le  c r y s t a l  X-ray s t r u c t u r e  - 
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t 
(Fig. 2)  on [Pd(PEt3)2(RP=C=PR)I (R=2,4,6 Bu3C6H2) confirms this, 

however these systems exhib i t  i n t e r e s t i n g  dynamic behaviour 

i n  solution which will be discussed. 

RP=C=PR reacts with [CoH(CO)t+] t o  afford an a l te rna t ive  

synthetic route t o  the n3-diphospha-allyl complex 

[Co (CO) 3 (RPCAPR) ] 

chemistry. 

which undergoes fur ther  i n t e r e s t i n g  

Final ly  the product of the reaction of [Pt (dppe) - 
t 

(Bu CP) 3 
d i f f ract ion s tudies  t o  contain the novel phosphinidene 

ligand Bu C(C0)P- attached t o  a t r i m e t a l l i c  system. 

unusual compound will be discussed using the  isolobal 

re la t ionship t o  o ther  structures involving inser t ion  of 

[M(PR3) 21 fragments i n t o  phosphirene r i n g  systems. 

w i t h  [Re2H2 (Co) 81 has been shown by 31P nmr and X-ray 

t This 
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