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ABSTRACT

Two crystal structures comprising of 34 metal and 1,10-phenanthroline
which is the aromatic organodiamine, namely Tris(aqua-10, 20, 30)-di-oxido-
tris(1,10-phenanthroline-12N,N, 22N,N, 32N,N) bis(sulfato-10,30)-triangulo-tri-oxido-
trivanadium, [V2' V" Os(C12HsN2)3(SO4)2(H20)3] 6H,O (1), and cis-diaqua-bis(1,10-
phenanthroline- o N,N")nickel(IT)nitrate, [Ni(C;2HgN>)2(H20)2]-2(NOs) (2), have been
synthesized by diffusion technique. The crystal structures of (1) and (2) are fully
characterized by single crystal X-ray diffraction: (1) P2i/c, a = 20.5448(11) A, b =
11.7647(9) A, ¢ = 18.1871(9) A, B=92.64(0)°, V= 4391.22 (93) A’, Z=4; (2) P2//c,
a=19.032(1) A, b=47.979(3) A, c = 17.596(1) A, B=116.066(4)°, V = 14,433.3(14)
A3, Z = 24. The crystal structures of both (1) and (2) are described and discussed
based on the presence of a large number of hydrogen bonding interactions and also
the m-m interactions. The templating function of 1,10-phenanthroline is clearly
illustrated via the common chelating mode of ligation with two different metal-to-

ligand ratios of 1:1 and 1:2 in (1) and (2), respectively. This results in the common



Vi

zero-dimensionality structure of the structural building motifs, as can be expected
even in prior to the synthesis. The significance in (1) is the presence of the linear
vanadium oxide core structure which is the only one example reported thus far, when
the outstanding feature revealed in (2) is the competitive templating function between
the 1,10-phenanthroline and the nitrate anion. In addition to the routine analysis of
hydrogen bonding interactions, the topological study has been conducted based on
graph theory.

In addition to the single crystal X-ray diffraction, powder X-ray diffraction,
field-emission scanning electron microscopy equipped with an energy dispersive
X-ray, Fourier transform infrared spectroscopy, cyclic  voltammetry,
thermogravimetric and differential scanning calorimetric analysis and UV-Vis
spectroscopy have been employed in the study, and the results and discussion of the

observed phenomena are included.
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