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Abstract

Abstract

As a distinct member of metalbridged fused metallaaromatics,
metallapentalynes are very attractive for both experimental chemists and theoretical
chemists. The introduction of bridge-head metal leads to the aromaticity and stabilizes
the bicyclic rings, compared to the antiaromatic organic countpart. In addition,
metallapentalynes exhibit unique reactivity due to the extremely high ring strain of the
five-membered ring containing M-C triple bond. For osmapentalynes, the related
physical and chemical properties have been systematically studied, resulting in a
series of osmapentalene derivatives with novel skeletons. These compounds not only
enlarge the family of fused metallaaromatics, but also provide potential usful
candidates in the field of materials, energy, life sciences and so on by virtue of their
unique structures and novel properties. In contrast, the chemistry of ruthenapentalyne
has been less developed. In this dissertation, the reactivity of ruthenapentalyne has
been studied, which gives access to a series of ruthenapentalene derivatives with
novel structures. In addition, the optical properties of these compounds have been
preliminarily studied. The main contents of this dissertation were shown in below:

In chapter 1, the reactivity of metal carbynes and the synthesis of fused
metallaaromatics are summarized. Besides, the chemistry of metallapentalyne which
closely related to the main objective is discussed in detail. In addition, the idea and
purpose of this dissertation are discribed.

In chapter 2, the reactions of ruthenapentalyne with a series of electrophiles have
been studied. Silimar to osmapentalyne, the carbyne carbon of ruthenapentalyne is
reactive to electrophiles. Sewveral electrophilic addition products, i.e. tricyclic
ruthenapentalene complexes fused with there-membered rings were isolated and
characterized.

In chapter 3, the reactions of ruthenapentalyne with isocyanideshave been
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studied, which led to several isocyanide-substituted ruthenapentalene derivatives and
the first metal-bridged ruthenaindene derivatives.

In chapter 4, the reactions of ruthenapentalyne with nitriles have been studied. A
series of novel fused ruthenacycles were synthesized, and the optical properties of
these compounds were also studied.

In chapter 5, the innovation of this dissertation was concluded and the outlook of

this dissertation was presented.

Key words: Ruthenapentalynes; Ruthenapentalenes; Fused Ruthenacycles
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