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The reactions of [IrCI(CO)L] [L = P(CH3)sC6HS and As(CH&C6 Hs] with the 
ligauds, L, in methanol in the presence of the anions, CIOZ or B(C,H,), , have been 
reported to give ionic derivatives of the type, [Ir(CO)L, ] [anion] r _ The five-coordinate di- 
and tricarbonyl salts, [Ir(CO), Ls ] [anion] and [Ir(CO)s L2 ] [anion] respectively, have also 
been prepared by similar reactions involving carbon monoxide* *2. 

We now find that warming a suspension of rRhCl(C:c0)L~] [L = P(C2H5)2C6Hs 
and P(CHs)(CeHs)s] in hot methanol with the ligaud L followed by addition of the anions 
PF; or B(C6 Hs)r , gives the four-coordinate salts, [Rh(CO)Ls ] [anion] . In contrast, the 
corresponding reactions involving [RhCl(CO)b] [L = P(CH3)2C6 Hs and As(CHs)sCb Hs ] 
give the five-coordinate cationic derivatives, [Rh(CO)L+] [anion]. Kt is probable that steric 
repulsions between the ligands, L, constitutes the governing factor in determining whether 
four- or five-coordinate cations form in the above reactions. 

The iridium(II1) hydride (IrHCl(C0) [P(CH,), C6 H, IS) B(C, H5 ), , has previously 
been obtained by the addition of HCl to (Ir(CO)[P(CHs)2 CsHs I43 B(C6 Hs)a r . We find 
that the salts [IrHCl(CO)Ls] [ anion] [L = P(CH,), Ce H5 and As(CH~)~ C6 Hs ; anion = 

W&)4 of PKI, f o configuration I, are more readily prepared by treating [IrHCls(CO)L, ] 
(configuration II)’ or [IrHCI,(CO), k. - H,O (x probably = 2) with one or three moles of 
the ligand, L, per iridium atom respectively, in hot methanol in the presence of suitable 
large anions. 

The complexes [Ir(CO)L ] B(Ce Hs)4 [L = P(CHa), C6 Hs or As(CHs )2C~ H5 ] are 
formed’ in the same way as the rhodium analogues. They also form readily in ca. 40% yield, 
however, by the dehydrohalogenation of the hydrocarbonyl s&s [IrHCl(CO)Ls ] [anion] 
[ahun = PF, ur S(C, H, ); ] with triethyknine in cold oxygen-free acetone soh&ion, The 
isoIation of these salts is effected by adding degassed [with N2 ] ethanol to the acetone 
solution and bubbling off the acetone with a stream of nitrogen. The yield of the five- 
coordinate monocarbonyls can be increased to ca. 70% by performing the above reactions 
in the presence of excess ligand, L. 

Corresponding salts of formula [Ir(CO)Ls ] PFe (L = P(CHs )(C, Hs)* or 
P(C2Hs)2 C6 Hs ] are obtained by the addition of three moles of L, per iridium atom, to a 
suspension of the cyclooctene complex [IrCl(CO)(C8 HX4)2 I2 in hot methanol, in the 
presence of PF, ions. 

J. Organometal. Chem, 30 (1971) Cal-c83 



C82 PRELIMINARY COMMUNICATION 

TABLE I 
IR DATA ON SOME RHODIUM AND IRIDIUM SALTS = 

Compound v(M-H) cm-’ V(C0) cm -l zqo-0) cm-’ 

14 2125 

1990 
1998 
1992 
2015 
1922 
1938 
2039 

obscured b 

838 
852 
856 

’ Measured in nujol mulls. ’ Overlapping anion resonanccS 

A solution of the complexes [M(CU)L, ] B(C, H5)4 [M = Rh or Ir; L = 
P(CH3),C6 Hs or As(CHs)ZChHs] , in acetone reacts rapidly with air to give stable oxygen 
adducts, [M(O,)L,]B(C 6 H ) s 4, which can be precipitated from solution by the addition of 
methanol. A decomposition of this type in solution has also been reported for a ruthenium 
carbonyl complex3 _ 

These oxygen derivatives, with ths exception of &(02) [As(CH,)* C6 Hs h) B(C, Hs)4, 
are more readily prepared, however, by treating the cyclooctadiene complexes [(CaH&MCl] 2 
[M = Rh4 or Lr] , with the ligands, L, in hot methanol, in air and precipitating the adduct 
[M(Q,)L ]*, formed with B(C6 Hs); ions. For the salt CIr(0,)[As(CH3), C6 H5 14) B(C, H5)4, 
the cyclooctene complex [(Ca H14)2 IrCl] 2 was used in place of [C8H111rCl] 2 in the above 
reactions. 

The structures proposed for the complexes I-IV (Fig.1) are based upon their 1 H 
NMR spectra (Table 2). For structures I and II their ’ H NMR spectra were identical -with 
those previously reported for these complexes (see ref. 1). The proton NMR spectrum of III 
consists of two sharp singlets in the ratio of l/3 which are ascribed to the methyl groups on 
the arsine ligands L1 and L+ , respective1 _ For IV (M = Ir), the methyl resonances of the 
mutually cis-phosphines (L) in the salt r Ir(Oz) [P(CH,)z C6 H, 14) B(C6 H5)4 were observed 
as a sharp doubIet and those on the mutually rrans-phosphines (L’) as a sharp triplet, 
consistent5 with the structure proposed. The corresponding arsine complex 

CIr(O~)rAs(~H~),CgH514) B(C 6 H 1 s 4 contains two sharp singlets in the ratio of l/l 
corresponding to the methyl resonances of the arsine ligands L and L’. 

Fig.1. Proposed stereochemistry for the rhodium and iridium complexes_ I and II, L = P(CH&&Hs 
and As(CH~)&HS; III, L1 = L2 = As(CH&C~H~; IV, M = Rh4 and Ir, L = L’ = P(CHJ)~C~HS and 
As(CH&C~HS (These oxygen complexes can also be envisaged as octahedral MI11 salts.) 
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TABLE 2 
‘H~NMR DATA ON SOME RHODIUM AND IRIDIIJb’l SALTS 

Compound Solvent Methyls of L 

fWCO)[As(CHj)&jHs 14) B<c~jHsh ClXl, 
1Ir(o,)[P(CH3)1C6H2]4~B(C6H5)4 CHzClz 

CIr<O?)[As<CHs)lC6Hs]4)B(CgH5)4 CDC13 

8.60 s (1) 8.72 s (3) 
8.28 d (1) 8.59 t (9 
J(PH) 9 Hz 2r(PH) + J(PH) = 8 Hz 
8.41 s (1) 8.60 s (1) 

’ Separation of the outer peaks af the 1131 triple@; s, singlet; d, doublet; t, triplet. Ratios of 
peaks in brackets 

A few oxidative addition reactions to some of these complexes have been 

completed, eg. fRh(C0) Ip(& Hs )*C6 I-Is ]3j B(C6 Hs)4 reacts with iodine to give the 
neutral complex, [Rh13 (CO)Cp(C2 H;)2 C6 Hs J2) , while the corresponding reaction 
involving (Ir(02) [P(CH3),C6 Hs 14} B(C, Hst4 similarly yields a neutral product, 
Irz3 EP(CH3 12 c6 & 13 - 
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