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Abstract of Thesis

Creation of metallosupramelecular frameworks has received continuous attention owing to their remarkable
structures and properties. Attempts to construct metallosupramolecular frameworks possessing high stability
and flexibility, in which merits from both coordination and hydrogen bonds are utilized, has been made in order
to fulfil the requirement of further applications. For this purpose, the use of multinuclear complexes having
multiple carboxylate groups as a molecular building block is one of the potential ways because multinuclear
building units are able to provide not only expanded voids but also additional functions to the
metallosupramolecular frameworks. Recently, an anionic rod-shaped Co™2Au's pentanuclear complex having six
carboxylate arms, (Ae-[CozAua(D-pen-N,S)s]3- ([113- D-Hepen = D-penicillamine), was prepared by Konno et al.
This anionic pentanuclear complex was crystallized with Na* cations, constructing a metallosupramolecular
framework with a well-fixed conformation with retention of the structure of the chiral pentanuclear building
block. Thus, the CollzAulz pentanuclear complex has a potential to construct a variety of metallosupramoleculax
frameworks.

In this thesis, the construction of diverse metallosupramolecular frameworks by employing an anionic [1]3- as
a molecular building bleck in a combination with aqua metal cations, [M(F20))2+ (M = Co2*, Ni2t, Mn2*, Zn2*),
was investigated. It has been expected that the formation of both coordination and hydrogen bonds is feasible.
Diverse intermolecular interactions potentially create novel metallosupramolecular frameworks, which are
restricted for general metallosupramolecular frameworks produced by using common ligands.

Firstly, a kinetic synthesis of metallosupramolecular frameworks involving [113- and [Co{H:0).]2* was
revealed. Impressively, a highly porous metallosupramolecular framework, [Co(H20)¢ls[CozAus(D-pen-N,Selz
(2a), with a porosity of 80% was produced, In addition, 2a was stepwise structural converted to
thermodynamically more stable products with a denser framework, [Co(H20)]2[{Co{H:0){CozAua(D-pen-N, Sl
(2b; porosity 60%) and [{Co(H20)4}ta{CozAua(D-pen- N, Sele] (Ze: poresity 30%).

In order to study about the effects of different metal ions on the construction of metallosupramolecular
frameworks, the use of other metals was investigated. The combination of (13 and [Ni(H20),)2* or [Mn{FHz0).]2+
gave an isostructural pair of porous ionic crystals (3a and 4a), followed by structural conversions, Owing to the
nature of metal ions, the structural conversion phenomena occurred in the Mn!! complex were found to be
different from these in the Coll and Nil complexes, leading to different frameworks with different poresities,
[{Ni(H20)4}3{Co28us(D-pen- N, Datal (8b; poresity 30%) and [{Mn(H20)4H{Co2Aus(D-Hpen-N.9)(D-pen-N.SsH (4b;
porosity 13%).

Furthermore, the effects of pH on the construction of metallosupramolecular frameworks were investigated
by means of the reactions of [1]3- with [Zn(F20),]%* in sodium acetate buffer solutions, It was found that the
production of two different frameworks, [{Zn(H20)sHCozAua(D-Hpen-NS)(D-pen-N.S] (5a) and
Nag[{Zn(0OAc)sHCozAus(D-pen- N, Se}2} CozAus{b-pen-N, Sl  (6b), with remarkably different porosities was
successfully controlled only by a slight pH change.

Finally, this study demonstrated an expanded methodology for the construction of novel
metallosupramolecular frameworks by using the rod-shaped heterometallic multinuclear complex that offers
multiple carboxylate arms as a molecular building block, in combination with aqua metal cations. Thanks to the
feasible utilization of both coordination and hydrogen bonds, a series of unique metallosupramolecular
frameworks illustrating high flexibility and stability were created, in which the diversities from a dense
framework to a highly porous framework are controlled by kinetics, metal-ion types, and solution pH.
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