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ABSTRACT

The neutral chloro complexes [(1>-CsMes)M(12-NCoHgO)Cl] as well as the cationic aqua complexes
[(M°-CsMes)M(1?-NCgHgO)(H,0)]* (M = Rh, Ir) have been synthesized from the reaction of the dinuclear
precursors [(n°-CsMes)MCl,], and 8-hydroxyquinoline. The single crystal X-ray structure analysis of
[(n>-CsMes)Ir(n2-NCoHgO)Cl] reveals for these complexes a piano-stool arrangement with the aromatic
ligand, the chelating oxinato ligand and the terminal chloro or aqua ligand surrounding the metal center

in a pseudo-tetrahedral fashion.

Keywords:
Rhodium, Iridium, Pentamethylcyclopentadienyl, Oxinato

8-Hydroxyquinoline, NCgHgOH (“‘oxine”), reacts with many me-
tal cations under deprotonation to give complexes in which the
oxinato moiety NCgHgO acts as m>2-chelating ligand [1]. Oxinato
complexes such as Mg(1?-NCgHg0),, Zn(M?-NCoHgO), and Al(12-
NCoHgO); are used since 1930s in classical analytical chemistry
[2]. The oxinato ligand is also well known in organometallic com-
plexes; however, while arene ruthenium and osmium complexes
containing an oxinato ligand have been reported [(®-MeCgH,.
Pr')Ru(n?-NCgHgO)Cl] [3] and [(n®-MeCgH,4Pri)0s(12-NCoHgO)Cl]
[4], to the best of our knowledge, the isoelectronic pentamethylcy-
clopentadienyl rhodium and iridium complexes are not known so
far. We now report the synthesis and characterization of the neu-
tral chloro complexes [(N°-CsMes)M(N2-NCoHgO)Cl] and of the
cationic aqua complexes [(1°-CsMes)M(N2-NCoHgO)(H,0)]" de-
rived thereof.

The dinuclear pentamethylcyclopentadienyl complexes [(1>-Cs
Mes)MCl; ], (M = Rh, Ir) react in chloroform with potassium oxinate
at room temperature to give the neutral chloro complexes
[(n°-CsMes)Rh(n*-NCeHg0)CI] (1) and [(n>-CsMes)Ir(n*-NCoHgO)
Cl] (2). Both complexes 1 and 2, isolated by precipitation with
diethyl ether and purified by thin-layer chromatography, form
air-stable, yellow to orange crystalline solids which are well solu-
ble in dichloromethane or in chloroform [5].
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[(n>CsMeg)MCLl, + 2 NCgHgOK  —— [(n°-CsMes)M(NCsHgO)CI] + 2 KCl
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[M°-C5Mes)M(NCaHsO)CI] + Ag* + H,0 —— [(5-CsMes)M(NCgHgO)(H20)I" + AgCI

The cationic pentamethylcyclopentadienyl rhodium [(n°-CsMes)
Rh(1?-NCgHgO)(H,0)]" (3) and iridium [(1°-CsMes)Ir(1?-NCgHgO)
(H,0)]" (4) aqua complexes have been synthesized by reacting 1
and 2, respectively, with silver tetrafluoroborate in aqueous solu-
tion or, alternatively, by the reaction of the triaqua complexes
[(n°-CsMes)M(H,0)3]** (M = Rh, Ir) [6] with oxine in aqueous solu-
tion [7]. The cationic complexes 3 and 4 can be isolated as the tet-
rafluoroborate salts that form orange-red solids, well soluble in
water, methanol, acetone and acetonitrile. Because of stability prob-
lems, satisfactory micro-analyses could not be obtained for (3) [BF4]
and (4) [BF,4]. A single crystal X-ray structure analysis of (3) [BF4]
confirmed the piano-stool geometry of 3 to be similar to that of 2
[8], however, due to low crystal quality, the structural data are
not publishable.

The molecular structure of 2 was confirmed by X-ray crystallog-
raphy. An ORTEP drawing [9] with the corresponding atom labeling
scheme is shown in Fig. 1 together with selected bond lengths and



Fig. 1. Molecular structure of the complex 2 showing ellipsoids at the 50%
probability level. Selected bond lengths (A) and angles (°): Ir-Cl 2.386(2), Ir-N
2.088(7), Ir-O 2.091(6), O-C(18) 1.328(10), C(18)-C(19) 1.412(12), N-C(19)
1.353(11); Cl-Ir-N 85.2(2), Cl-Ir-O 84.6(2), O-Ir-N 77.8(3), 0-C(18)-C(17)
123.9(9), 0-C(18)-C(19) 118.1(8), N-C(19)-C(18) 115.6(8), O-C(18)-C(19)-N
3.0(13).

angles. Complex 2 shows a typical piano-stool geometry with the
metal center being coordinated by the aromatic ligand, a terminal
chloride and a chelating N,0-ligand, thus possessing metal-cen-
tered chirality. However, since none of the ligands contains chiral
centers, complex 2 is obtained as a racemic mixture. The distance
between the Ir atom and the center of the n°>-CsMes ligand in 2 is
1.788(4) A. The Ir-Cl, Ir-O and Ir-N distances are comparable to
those reported in the related complexes containing a terminal
chloride and a chelating N,0-ligand [(1°-CsMes)Ir(1?-C¢HsCH(Me)
NCH,CgH40)Cl1] [10,11] and [(1>-CsMes)Ir(n2-NCsH,C00)Cl] [12].
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