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Summary

Reaction of MHCl(CO)(PPh3)3 (M = Ru or Os) with
HgR2 {R = p—-tolyl) yields rc?d, five co-ordinate,
MRCl(CO)(PPh3)2, (souare pyramidal, R apical) and Hg;
uptake of CO gives colourless MRCl (CO)Z(}?}?h:‘])2 and in
CH2C12 the ruthenium dicarbonyl complex is in
equilibrium with the acyl derivative, RuiC{0)R]C1(CO) (PPh3)2,

for which evidence suggests a possible dihapto-acyl ligand.

The preparation and structure of a five co-ordinate
Ru(II) o-aryl derivative from orthometallation of a
N,Nl—di-arylimidazolidin—z-ylidene ligand has recently
been reported1 but no simple co-ordinatively unsaturated
aryls of Ru(II) or OS(II) are known although related
hydr1do-compounds exlst, e g. RuHCl(PPh ) and
OsHCl (Co) e (c—hexyl) ] ' Both five a.nd six co-ordinate
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alkyl and acyl compounds of rhodium(III) and iridium(III)

4,5 We report here a high yield route to

are well-known.

five co-ordinate o-aryl compounds through reaction of

MHC1(CO) (PPh ) ; (M = Ru, Os) with HgR, (R = p-tolyl).
Reaction between MHCl(CO)(PPh3)3 and Hng

proceeds smoothly in toluene under reflux, depositing

Hg and forming a deep red solution from which can be

isolated red crystals of MRCl(CO)(PPh3)2 in approximately

95% yield.

MHCl(CO)(PPh3)3 + Hng————a>MRC1(CO)(PPh3)2 + PPh3 + Hg + RH

HgRC1l is alsé_an effective reagent for the preparation of
RuRC1 (CO) (PPh,) , but not for OsRC1(CO) (PPh,),. Other
derivatives with X = Br or I are formed by reaction with
AgClO4 followed by NaX. Like other five co-ordinate
compounds of Ru(IXY) and Os(II),6 square pyramidal geometry
is expected and this has been confirmed for RuRCl(CO)(PPh3)2
by x-ray crystal structure determination.7 The R group

is apical and the phosphine ligands mutually ¢rans.

Red solutions of MRX(CO)(PPh3)2 (X = Cc1, Br, I) are
immediately decolourised by CO forming octahedral
MRX(CO)Z(PPh3)2 with ¢is carbonyl ligands, (see Table for
I.R. data). For the ruthenium compounds this CO uptake is
reversible and heating in benzene under reflux returns
RuRX(CO)(PPh3)2.
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OsRCl(CO)z(PPh3)2 does not readily undergo a
migratory—-insertion reaction and may be recovered unchanged
after 24 hours heating under reflux in toluene. Also the
solution I.R. spectrum in CH2C12 does not change after
three days heating under reflux. In marked contrast,
solution spectra of RuRX(CO)z(PPh3)2 in CH2C12 indicate
that the dicarbonyl is in equilibrium with the
monocarbonyl-acyl, Ru[C(O)R]X(CO)(PPh3)2 in almost equal
amounts. The acyl form is favoured for X = I>Br>»Cl.
Solubility differences and a rapid rate of interconversion
make it possible to isolate crystalline samples of almost
pure aryl-dicarbonyl for X=Cl and almost pure acyl-
monocarbonyl for X = I. When either pure solid
RuRCl(CO)Z(PPh3)2 or pure solid Ru[C(O)R]I(CO)(PPh3)2 is
redissolved in CH2C12, the solution I.R. spectra reveal
that equilibrium between aryl and acyl is immediately
established. I.R. data (see Table) show that the aéyl vCO
occurs at 1550 cm—l which is muéh lower than typical
monohapto~acyl ligands but is exactly where Vo, Occurs for
a structurally verified dihapto-acyl in
Zr(nS—CSHS)[nZ—C(O)Me]Me- 8 The approximately octahedral
co~ordination which would result from a dikgpto-acyl ligand
is also in keeping with the very pale colour of the acyl
compound compared with the dark red of the five co-ordinate

arvyl, RuRCl(CO)(PPh3)2.
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Other dihapto-acyl derivatives of Ru{II) have been
claimed previously 2 but the physical properties reported
for these compounds are identical with those of the corres-—
ponding dihapto-carboxylates 10 and in the absence of

confirming structural information, the existence of these

"acyl compounds must be regarded as doubtful.

Methyl derivatives of Ru(II) also undergo conversion
to acetyl compounds although no dihapto-acetyl has been
suggested for this system 11 or for the related Rh(III)

system.12
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