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« Design of ligands, which mean ions or molecules that binds to metal atoms, is essential for the
syntheses of metal complexes capable of activating stable small molecules. The tridentate phenol
ligands based on a triazacyclononane (tacn) or a mesitylene (mes) framework, which have been
prepared by Meyer’s group, were selected. Adamantyl (Ad) groups on the phenol ligands were
introduced to control the coordination sites around the metal center sterically, and | succeeded in
synthesizing two phenol-type ligands ((“*ArOH)stacn, (“*ArOH)smes).

Then, I tried to prepare molybdenum (Mo) complexes having one of the phenol-type ligands. A
number of the low valent molybdenum complexes have reported to be able to activate stable
dinitrogen molecule. However, since these molybdenum complexes are often sensitive to air and
water, for the syntheses | used the glovebox which allow one to manipulate under inert dry
atmosphere.

Reactions of both phenol-type ligands with chlorido molybdenum (MoCls(thf);, MoCl,(thf),),
nitrido molybdenum(V1) (N=Mo(NMey)s, N=Mo(O'Bu)s, N=MoCls), amido molybdenum(IV)
(Mo(NMey),), and dioxido molybdenum(V1) (MoO,Cl,(dmf),, MoO,(acac),) were carried out to
afford unreacted or uncharacterized products. But treatment of MoO,Cl, with the (*“ArOH);mes
ligand resulted in a dark blue powder. The *H NMR spectrum shows that the disappearance of the
OH proton signals and the shift of other signals in the phenol-type ligand. Unfortunately, the low
solubility of the product made it difficult to determine the structure by single-crystal X-ray
diffraction analysis.

Moreover, reactions with an iron(lll) complex (Fe(acac)s) and a zirconium(VI) complex
(Zr(NMe,),) gave rise to unreacted or undissolved products.
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