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ABSTRACT

In the study of the influences of supramolecular interactions namely hydrogen
bonding, aromatic—aromatic (n—m stacking) and aliphatic—aromatic (aliphatic—CH/x)
interactions on the crystal structures, and properties of new metal—organic materials, a
new polymorph of 1,3,5-triazine—2,4,6—triaminehexaacetic acid (CisH15012Ng) and
five new metal-organic materials including [Ni3(CoH11NO3)s(OCH3)]-4CH30OH,
[Co(CgH1oNO3)(CsH4NOZ)(H20),], [Ni(CoH10NO3)(CsHiNO2)(H20)2], (CsH11N2)—
[Zn3(CgH404)3Cl] and (CgHisN2)2[ZNn3(CsH404)3Cly], were synthesized by vapor
diffusion, microwave—assisted hydrothermal and ionothermal techniques. The crystal
structures were characterized by single crystal X-ray diffraction, FT-IR, Raman,

UV-Vis and photoluminescent spectroscopies, and thermogravimetry.
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According to the crystal structure analyses, the influences of different types of
supramolecular interactions on structural architectures and supramolecular assemblies
are illustrated. While the hydrogen bonding of O—H---O and O—H---N and weak n—n
interactions account for the formation of a new polymorph of
1,3,5-triazine-2,4,6—triaminehexaacetic acid, the strong O-H--O and N-H--O
interactions in synergy with the weak C—H---O interactions direct the structure and
assembly  of  [Ni3(CgH11NO3)s(OCH3)]-4CH3OH.  In  the  structure  of
[Co(CgH1oNO3)(CeHsNOZ)(H20)2] and  [Ni(CoH1oNO3)(CsHaNO,)(H20),], there
present only the O—H---O hydrogen bonding interactions. The very weak interactions
namely the C—H---O and aliphatic—-CH/x interactions, can manifest their influences
significantly in the absence of the other stronger interactions, as found in
(CeH11N2)2[ZNn3(CgH404)3Cl2] and (CgHisN2)2[ZNn3(CsH4O4)3Cl5], respectively. The
presence or absence of these interactions, and therefore the manifestation of their
influences depends on various variables including the synthetic techniques and
conditions. Detailed description on the crystal structures and a discussion on the
effects of synthesis parameters on the derived structures, the templating function of
the employed organic molecules, and the structure—properties relationship of these
compounds are presented in four chapters; Chapter 2 CisHi13012Ng, Chapter 3
[Ni3(CgH11NO3)s(OCH3)]-4CH3sOH, Chapter 4 [Co(CgH10NO3)(CsH4NO,)(H20)-]
and [Ni(CgH10NO3)(CsH4NO,)(H20),], and Chapter 5 (CsH11N2)2[Zn3(CgH404)3Cl2]

and (CgH15N2)2[Zn3(C8H4O4)3CI2] .
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