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The reaction of ArPCI2 (Ar = 2,4,6-Buf3CsH2) with K[CO(CO)~] or K [ M O ( ~ - C ~ H ~ ) ( C O ) ~ I  affords novel three-mem bered 
ring systems with metal-phosphorus bonding. 

It has been established that two sixteen-electron organometal- 
lic fragments can bond to phosphinidenes or heavier congen- 
ers in an open (1)1 or a closed (2)2 fashion. From the 
standpoint of the main-group moiety, ER, the distinguishing 
feature of these structures is the involvement or non- examples of structure type (3) 

involvement of the E lone pair electrons in the E-M bonding 
interaction. It occurred to us that, in the realm of fifteen- 
electron organometallic fragments, a similar bonding dichot- 
omy should occur as represented by (3) and (4). We report 
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In a typical preparation, a solution of K[CO(CO)~] (12.0 
mmol) in 130 ml of tetrahydrofuran (THF) was added 
dropwise to a solution of 6.0 mmol of ArPC12 (Ar = 
2,4,6-But3C6H2)3 in 30 ml of THF at -40 "C. Separation of the 
crude product by column chromatography (silica gel/n- 
hexane) afforded the diphosphene ArP=PAr3 and green , 
crystalline A ~ P [ C O ( C O ) ~ ] ~  (5) .? The 36.43 MHz 31P{ 'H} 
n.m.r. spectrum of (5) exhibited a broad (59Co coupled) 
multiplet at 6 + 664 p.p.m. An X-ray crystallographic study$ 
revealed that each molecule of ( 5 )  resides on a site of C2, 
symmetry, the aryl and PCo2 planes being mutually perpendi- 
cular (Figure 1). The geometry at phosphorus is trigonal 
planar and the short P-Co bond length [2.047(6) A] implies 
multiple bonding between these atoms. The Co-Co separa- 
tion, on the other hand, [2.690(4) A] is indicative of a single 
bond. The electronic structure of ( 5 )  can therefore be 
discussed in terms of (6)  or canonical forms, (7a,b). 

A similar compound, (8) , can be prepared by the reaction of 
(2,4,6-But3C6H2)PC12 with K[(T-&H~)Mo(CO)~]. The for- 
mulation for (8) is supported by the low-field 31P n.m.r. 
chemical shift (s, 6 +686 p.p.m.) and by preliminary X-ray 
work. 

From the point of view of fragment analysis, (5 )  and (8) can 
be regarded as the products of addition of a phosphinidene 

Figure 1. ORTEP view of ( 5 )  showing the atom numbering scheme. 
The para-But group is omitted because of disorder. Important 
parameters: Co(1)-Co(1') 2.690(4), Co(1)-P(1) 2.047(6) 81, Co(1)- 
P( l)-Co( 1') 82.0(2) , P( l)-Co( l)-Co( 1 ') 49.1(2)". 
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1- All new compounds had satisfactory chemical analyses and spectro- 
scopic characteristics. 

$ Crystal data for (5 ) :  C24H2YCo2P06, a = 13.768(3), b = 18.736(2), 
c = 10.933(3) 81, U = 2820.2(5) 813, orthorhombic, space group Cmcm 
(No. 63), Z = 4, D, = 1.324 g cm-3, p,(Mo-K,) = 12.6 cm-l. Data 
were collected on an Enraf-Nonius CAD 4-F diffractometer over the 
range 2.0<26<50.0" at 293 K. Corrections for Lorentz and 
polarisation effects were applied but not for absorption or decay 
(4 .0%) .  From a total of 1416 unique reflections, 1372 [ I  >3.0a(Z)] 
were considered observed and used to solve (direct methods) and 
refine (difference Fourier, full-matrix, least-squares) the structure of 
(5 ) .  The final least-squares refinement converged smoothly to give 
residuals R = 0.0907 and R, = 0.1088. Note that theparu-But group is 
disordered because of the C,, site symmetry. 

The atomic co-ordinates for this work are available on request 
from the Director of the Cambridge Crystallographic Data 
Centre, University Chemical Laboratory, Lensfield Road, Cambridge 
CB2 1EW. Any request should be accompanied by the full literature 
citation for this communication. 
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unit to a CECO or MEMO bond. Recognising the isolobal 
relationship between CEC and metal-metal triple bonds,4 an 
interesting parallel can be seen between (5 )  and (8) and 
phosphirenes. Note, however, that phosphirenes adopt struc- 
ture (4).5 

Finally, we note with less bulky substituents, phosphi- 
nidenes form larger clusters such as Cog( ~ ~ - P P h ) ( c 0 ) ~ 6  and 
C O ~ ( ~ ~ - P P ~ ) ~ ( F ~ . - C O ) ~ ( C O ) ~ . ~  In the cases of ( 5 )  and (8), the 
approach of additional organometallic moieties is inhibited by 
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the ortho-But groups. Structures akin to ( 5 )  and (8) may 
therefore be involved in the cluster building process. 

We are grateful to the National Science Foundation and the 
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