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ABSTRACT: Oxidation ofin situ generated Catrane)
(atrane = [N(CHC(CH;s),0)4]*) with either iodine or
FcBAr™ afforded the novel cationic tetravalent cerium
salts [C& (atrane)(thf)][l 5] and
[C€" (atrane)(thR][BAr 7], both of which showed multi-
ple open coordination sites.

1. Introduction

The coordination chemistry of cerium has grown mlyiri
the past few decades, and much of this effort kg b
focused on understanding the redox properties ef th
cerium ion within different ligand frameworks [1-3]
While the trivalent oxidation state is prevalentantha-
nide (Ln) complexes [4], cerium is the only lantiakn
with an accessible tetravalent oxidation statetsrmo-
lecular chemistry, withe® = 1.74 VversusNHE for the
ce" couple [5]. The relative stability of the tetrasmal
oxidation of the cerium ion is due to its stabldleogas
configuration of [Xe]4f. Eller and Penneman rational-
ized that ligands with electronegative hard dortore
are best poised to stabilize high valent cerium {&Jr
group [2,3,7,8,9] and others [10-14] have isolaed
characterized highly-stabilized tetravalent cericom-
plexes by using ligand frameworks with hard dondr a
ons such as oxygen and nitrogen (Scheme 1).
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Scheme 1. Previously reported cationic cerium com-
plexes

While there has been a steady increase in the
number of neutral tetravalent cerium complexes nteplo
in recent years, there are limited reports of thationic
congeners. To date, only four examples of crystallo
graphically characterized cationic 'Ceomplexes have
been reported [3,15,16]. Notably, isolation of thes
compounds was made possible by the use of electron
rich and sterically congested ligand frameworkshsas
HsTRENDSAL  (N[CH,CH,N=CH(CsH,'Buy-3,5-OH-
2]5) [15], HsTriNOx ([((2-BUNOH)GH.CH,)sN]) [3]
and the Klaui ligand ([CoCp{P(O)(O&}x]") [14] (Fig-
ure 1). However, a drawback of using these stdyical
encumbered ligand frameworks is that they coordina-
tively saturate the metal center. It is of inteteséxpand
the library of cationic lanthanide complexes toetad-
vantage of their Lewis acidic characteristics iactévity
[17-18].

We recently reported on the coordination chemis-
try of a tripodal trianionic hydroxylamine ligandafme-
work, TriNOxX~ with cerium [3]. We also studied the redox
properties of the Ce(lll) ion within the TriNOx freework
(Scheme 1J1). Our investigations showed that TriNDXx
provided significant stabilization of the 4+ oxiat state
with an experimentally determine, = —0.96V versus
Fc/F¢. Chemical oxidations of a ¢éTriNOx) complex
with ferrocenium salts, FcBArand FcOTf, yielded rare
examples of structurally characterized cationiciuar
complexes with one open coordination site. In atbigo-
late stable cationic tetravalent cerium complexdh mul-
tiple open coordination sites, we chose tris(2-
hydroxyisobutyl)amine (khtrane), a derivative of triethan-
olamine (TEA), as a suitable ligand. The coordvati
chemistries of TEA and its derivatives with maimgjp
elements, transition metals and the lanthanideg teen
studied [19-21]. We hypothesized that the thred haion-
ic oxygen donors on atrane would provide sufficistatbi-
lization of the tetravalent oxidation state of ¢e¥ium ion
comparable to that of TriNGx Also, due to the small ste-
ric profile of atrane, the Cecation would be open, thereby
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