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Abstract

Abstract

Octahedral complexes have been one of hot topics in the field of coordination chemistry, owing to
their diverse topologic structures and potential applications in chiral separation, asymmetric catalysis,
enantioselective sensor, luminescent materials and metal drugs. In this dissertation, mononuclear
chiral-only-at-metal Ruthenium complexes were decorated by different kinds of ligands and utilized as
the building unit to synthesize chiral-only-at-metal complexes with novel structures and exploitable
functions. Then, the structures of these compounds were determined by single-crystal X-ray diffraction
and their applications on asymmetric catalysis and anti-tumor were also explored. This dissertation

consists of the following five chapters:

Chapter 1 is the introduction, which firstly discusses symmetry, chirality and basic knowledge of
chiroptical spectra; secondly, coordination stereochemistry of chiral octahedral complexes, methods
for determining absolute configurations of chiral compounds and obtaining of enantiopure compounds
are briefly reviewed; the applications of chiral octahedral complexes on chiroptical switches,
asymmetric catalysis, anti-cancer drugs are also introduced. Finally, the main problems and challenges
of the field of chiral-only-at-metal complexes are discussed, and research objectives of the dissertation

are also briefly presented.

In chapter 2, the application of chiral-only-at-metal binuclear Ruthenium-Osmabenzene complexes
in asymmetric transfer hydrogenation has been investigated. The target complexes were prepared by
mononuclear chiral-only-at-metal Ruthenium complexes and Osmabenzenes, which were carefully
characterized by single crystal X-ray analysis, NMR, UV-vis, ECD and so on. And their applications
as catalysts for the asymmetric transfer hydrogenation (ATH) of various aromatic ketones were
explored. At first, transfer hydrogenation of acetophenone to the corresponding alcohol in isopropanol
was investigated as the probe reaction. And the influence of temperature and reacting time has been
studied. The results indicated that these complexes could efficiently catalyze ATH of acetophenone
with conversion 87.3 % and 43.4 % e.e. And the binuclear complexes can also catalyze the
asymmetric transfer hydrogenation (ATH) of other aromatic ketones, giving the corresponding chiral
alcohols with conversion up to 45% and 47% ee. It is the first study on the application of
chiral-only-at-metal binuclear Ruthenium-Osmabenzene complexes in catalyzing the asymmetric

transfer hydrogenation of aromatic ketones.

In chapter 3, a pair of chiral target compounds were prepared by the radical-based ligand Curcumin
and chiral-only-at-metal Ruthenium complexes in a one-step reaction, which were further
comprehensively characterized by NMR, MS, UV-vis, ECD and so on. Then, their electro-triggered
Uv-vis properties were explored. As a result, their redox property can repeat for several times, which
indicates that the compounds have potentialities to be applied as electro-triggered Uv-vis switches.
And their electro-triggered Uv-vis ECD properties were also preliminarily tested. As a result, the
Cotton effects have some changes under electrochemistry redox, but cannot be reversibly driven as
electrochemically chiroptical switches. Finally, the unwinding effects of the DNA pBR322 by the
chiral-only-at-metal Ruthenium complexes were studied by the electrophoresis analysis, and both A

and A configuration of the ruthenium complexes shew almost the same anti-tumor activities.

In chapter 4, a new bis-B-diketone ligand 3,5-bis-(3-oxobutanoyl)benzoic acid (BOBA), has been

ii
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