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An Iridium Complex of 5-Co-ordinated Phosphorus
E. A. V. Ebsworth, Neil T. McManus, Nicholas J. Pilkington, and David W. H. Rankin
Department of Chemistry, University of Edinburgh, West Mains Road, Edinburgh EH9 3JJ, U.K.

The 5-co-ordinate phosphorus complex Ir(CO)CI,(PEt;),PCl, has been prepared by the reaction of
Ir(CO)Cl,(PEt3),PCl, with dichlorine.

Metal complexes of 5-co-ordinated P, As, or Sb are very rare.! X-ray crystallography. The chemical shiftt of P’ is 304 p.p.m.
We have recently prepared? the complex Ir(CO)Cly(PEt,),P'Cl, Treatment of a solution of (1) in chloroform with dichlorine
(1) by oxidative addition of PCl; to Ir(CO)CI(PEt,),, and it has
been characterised by analysis, by mass spectrometry, and by t Positive to high frequency of 85% H;PO,.
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leads to the disappearance of the n.m.r. signals due to (1) and
to the appearance of new peaks in the P{H} spectrum at
+7.6 p.p.m. (t; J 17.7 Hz) and —8.6 p.p.m. (d; J 17.7 Hz).
The product has been isolated as a white powder; analysis for
C, H, and Cl is consistent with the formulation of the com-
pound as Ir(CO)Cl,(PEt;),PCl, (Cl, found 31.3; calc. 30.4%).
The solution in nitromethane is non-conducting, and the n.m.r.
spectrum in that solvent is not significantly different from that
in dichloromethane. Attempts to obtain the mass spectrum
gave molecular ion peaks due to Ir(CO)CIl,(PEt;),P(OH),Cl,
and Ir(CO)Cl,(PEt,),POCIl,, but the analytical data are not
consistent with either of these formulations. Treatment of our
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product with triethylphosphine in dichloromethane gave (1)
and a compound with a singlet P {H } resonance at 111.9 p.p.m.
(found? for Et;PCl, 112.2 p.p.m.) in essentially quantitative
yield; reaction between our product and Ir(CO)CI(PEt;), gave
(1) and Ir(CO)CI4(PEt;), in high yield. These observations
establish the identity of our product (Scheme 1).

The compound appears to hydrolyse very slowly if it is
left to stand at room temperature, and it decomposes on sub-
limation. So far all our attempts to grow single crystals have
failed, and so we do not know the stereochemical relation-
ships of the groups round P’ or Ir, except that the Et,P
groups are mutually trans.
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