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Ligands, in which two catechol groups are connected by a spacer,Scheme 1. Metal-Based Self-Assembly of Bridged Catechol or

have been used extensively as building blocks in supramolecular Dinydroxypyridine Ligands Can Lead to the Formation of Helicates
. . . . . ~ (@) or Expanded Helicates (b)

chemistry. Various architectures have been realized, including

metallamacrocyclesheterometallic clusterstetrahedral coordina-

tion cages, and most notably triple-stranded helicate$ln the

following, we demonstrate that the exchange of the catechol group

with a dihydroxypyridine group allows access to a new structural

motif, which can be described as an expanded triple-stranded

helicate. In these complexes, the two chiral Minits are replaced

by likewise chiral ML3 units (Scheme 1). Structural evidence is

presented that expanded helicates with a length of 2.8 nm can be

obtained.

The Mannich reaction of 2,3-dihydroxypyridine with formalde-
hyde and secondary amines is known to give 4-aminomethyl-
substituted products.In a similar fashion, we prepared the
multifunctional ligandsl—3 (Scheme 2) using the commercially gfc?r?énf/l jl-tifusnxggﬁasliSL;Jf;:;SElXngwifﬁ [l(JleeliCCat'_e'S M4e_)lgubgl I?egrction
avalla_lble _dlamlnes plperazmel,N’—d|methylethylened|§1m|ne, or [(75-CsMesH)RNClol,, Rgspectively 765 2l2
1,3-di(4-piperidyl)propane (see Supporting Information). Subse-

X=CH X=N

4 ) ) . OH
quently, we examlngd the reaction Wlth the ruthen_lum complg [( Ho._J N. _OH
CeHsMe)RuUCL],. This organometallic half-sandwich complex was | N/ﬁ ~ |
chosen because we had previously observed that [(areng]RuCl Nx K/N X

OH
complexes react with 2,3-dihydroxypyridine ligands in the presence 1

of base to give trinuclear metallamacrocycdeEhese trimers are OH | Z |N
compatible with aqueous solvertsyhich was of importance Hoj)\)ﬁN/\/N N Non
because the polar ligands-3 display a very limited solubility in N I | OH
organic solvents. 2

When an aqueous solution of complex§CsHsMe)RuCh], and OH H
equivalent amounts of ligandl or 2 was carefully layered with HO@M%OH
NEts, the complexed and5 were obtained in the form of orange Ny N
crystals in 60%4) or 41% 6) yield, respectively (Scheme 2). A 3
similar reaction with ligan@ did not provide a crystalline materil.
Using the structurally related dimenftCsMesH)RhCh],, however, | H,O/NEL; | (ndigand)M  ligand
we were able to isolate crystals of the corresponding conmplax &\ /CI\T 1,2,0r3 4 | M5-CgHsMe)Ru 1
37% yield. Mo oM 4-8 | 5| mS.CeHgMe)Ru 2

The complexegi—6 were characterized by NMR spectroscopy | e 6 | (n°-CsMegH)RN 3
and single-crystal X-ray analysis. Thd NMR spectra of the Ru
complexest and5 in CDCl; showed a single set of signals for the  12-membered metallamacrocycles are observed for each complex,
toluene and the hydroxypyridine ligand, which was indicative of a with the metals coordinated to the two O atoms and the N atom of
highly symmetrical structure. Five distinct signals were observed the dihydroxypyridine group. The diamine linker connects the two
for the aromatic protons of the-ligand, and two doublets were  macrocycles to form a cylindrical structure. The lengths of these
found for the methylene protons adjacent to the pyridine ring. This cylinders (maximum H-to-H distance) is 2.1 na#),(1.9 nm §),
was a clear sign for the presence of stereogenic centers!The  and 2.8 nm ). All three complexes co-crystallize with significant
NMR spectrum of the rhodium compléshowed likewise a single  amounts of water molecules, several of which are hydrogen bonded
set of signals for the ligands. Four singlets were observed for the to the O and N atoms of the complexes.

Cl

CHjs groups of the tetramethylcyclopentadienyl ligand, and well Complex6 is remarkable because of its length of nearly 3 nm.
resolved diastereotopic methylene protons were found for thesNCH The macrocycles formed between two opposite metals have a ring
group next to the heterocycle. size of 44 atoms containing a total of 18 £groups, only 8 of

The NMR data for the complexe$4—6 in solution were in which are part of semirigid piperidine units. Compkis therefore
agreement with the structures observed in the solid state (Figurea rare example of a discrete, multinuclear complex, which was
1). The complexes are comprised of sixligand)M fragments, obtained by metal-based self-assembly with a highly flexible
which are connected by three deprotonated ligands. Two pairs of ligand?
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12-metallacrown-3 sites, which should be suited for the complex-
ation of small metal ion&/ as well as a flexible cavity decorated
by amine groups. Investigations in this direction are currently being
pursued in our laboratory.
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