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Properties of Organometallic Complexes Derived from CH Bond Activation of
Calixarenes
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The first examples of g }3 -0,C,0 tridentate calix[4]arene transition
metal complexes [Cp*lr{(C6H2tBu)4(CH)(CH2)3(O) OH§3} (M = Ir, Rh) that are stable both in the solid
state and in solution were synthesized. The reaction of the Ir complex with 2 equiv of xylyl
isocyanide afforded the ((eta)l-Cp*)Ir(CNXy)2 complex in which the Cp* ligand is slipped from an
(eta)5- to an (eta)l-fashion, although ring slippage of (eta)5-Cp* ligand is by far uncommon
compared with that of Cp. The reaction of the ((eta)l-Cp*)Ir complex with additional 1 equiv of
isocyanide resulted in the liberation of the Cp* ligand as Cp*H, which is confirmed by 1H NMR. This
study provides the first observation of stepwise dissociation of Cp* ligand from group 4-10
transition metals via (eta)l-coordination. This unique phenomenon seems to be facilitated by
flexible coordination of an OH group in the C-metallated calix[4]arene ligand.
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Scheme 1. Synthesis of Cp*M complexes having
calix[4]arene as a x’-0,C,O tridentate ligand (M
=Ir, Rh).
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Figure 1. ORTEP drawings of la with 50%
probability.
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Scheme 2. Reactions of la with 2,6-xylyl
isocyanide in various ratios. (a) THF, —20 °C,
15 h, < 93% yield. (b) THF, r.t., 20 h, 74% yield.
(c) p-xylene reflux, 15 h, 51% yield. (d) THF, r.t.,
20 h, 20% yield. (e) toluene, 100 °C, 20 h, 19%.
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Figure 2. ORTEP drawing of 4 with 50%
probability.
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toluene, reflux, 22 h

[codIrOMe],

toluene, 100 °C, 24 h

7, dark purple crystals, 35% yield.

Scheme 3. Synthesis of Cp*Ir complexes having
a calix[8]arene ligand
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