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Summary

The report describes the syntheses of pyridines, 2,2’-bipyridines and benzene derivatives and

the connection of these units using the chemo- and regioselectivity in Pd° catalysed couplings.

So the construction of rigid bipyridine building blocks for the generation of macrocycles with

donor positions was achieved.

The Sonogashira cross-coupling of the precusors 69a and 83a gave the macrocycle 88a with a

size of approx. 2.0 x 1.2 nm. Macrocycle 88a has two rotating bipyridine donor units and

hexyloxymethyl sidechains for solubility reasons. The yield of the cycle 88a could be

increased by varying the conditions of the ring closure reaction. Cycle 88a is now available in

quantities of approx. 400 mg in 18 steps.

The synthesis of ruthenium complexes of the cycles 88a and 88e was possible by transfering the

experiences made with model compounds. Complete complexation was proved by Maldi-Tof and

NMR-spectroscopy. Particulary convincing was the good correlation of the characteristic

symmetry with the signals and coupling constants of the 1H-NMR-spectra. NOE-experiments in

acetonitrile have shown, that the ruthenium is on the outside of cycle 88a most of the time.

Beyond this it was possible to vary the synthesis of 88a in a way that different side chains and

protecting groups (Hexyl-, MOM, THP) could be introduced in the periphery of the cycle. By

combination of different building blocks four different substitution patterns of the cycle could

be realized. By deprotection of one kind of protecting groups under conservation of the other

it was possible to generate a soluble rutheniumcomplex 88f with free hydroxy functionalities.

The introduction of new side chains would be possible here and could have some influence on

solubility and aggregation.

A highlight of this work are three crystal structures of the cycles 88a, 88d and 88e with

different side cains. The cycles are planar, whereby the interior has a size of approx. 1.0 x 1.5

nm. In the crystal the cycles form channels, which are filled with solvent molecules and side

chains of neighbouring cycles.

The cycles form liquid crystals at temperatures above 200°C. This was proved by DSC

measurements and texture pictures. The type of the phases could not be determinated. SAXS-

measurements were not possible because of the slow decomposition of the material at high

temperatures. Scanning tunnel microscopy measurements of the cycles have shown, that

monolayers on graphit surfaces are formed, which could be resolved on a molecular scale.

Finally experiments were done to transform the construction principle on larger structures. So

it was possible to get the cycles 107 and 116, with three or four donor positions, out of the

corresponding precursors 106 and 114. This research could unfourtunatyly not be completed

in the course of this work. However, it shows in which direction future investigatios might

lead.
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