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Abstract

Due to their abundant structural patterns and various properties for potential applica-
tions, coordination compounds have attracted great attention for the past few decades. To
get control over the structures and properties of coordination compounds is an important
goal in crystal engineering. However, self-assembly process is affected by many factors,
including metal ions, ligands, anion and solvent. Ag(I) ion which has closed-shell d*° con-
figuration, is characteristic of variable coordination geometries and can form argentophilic
interactions. Also, silver coordination compounds may show photoluminescent properties.
The thesis focused on anion-, carboxylate- and solvent-modulated silver compounds with
N-containing ligands.

The second section mainly discusses anion-modulated Ag(I)-2,4-diamino-6-[2-
(2-methyl-1-imidazolyl)ethyl]-1,3,5-triazine (L1, Ag:L1 = 1:1) complexes. 1,5-
naphthalenedisulfonate and CF;CO; lead to the coexistence of isomeric metallacycle and
helical chain, while Cl1O,, NOj3, ClO5 anions and 2,6-naphthalenedisulfonate afford dimeric
metallacycles. In two types of structures, .1 adopts bidentate bridging mode by an im-
idazole N and a triazine N. Different sizes, geometries, coordination and supramolecular

interactions of the anions determine the Ag-L.1 system to adopt which type of structure.

The third section mainly discusses anion- and solvent-modulated Ag(I)-L1 (Ag:L1 =
1:2) complexes. A Ag(L1), unit readily forms through the near-linear coordination of two
imidazole N.1,5-naphthalenedisulfonate, NO3, ClO; and the solvent system H,O/MeOH or
H,O/CH;CN affects the configurations of the Ag(L1), units and the total supramolecular

architectures.

The fourth section mainly discusses anion-, carboxylate- and solvent-modulated Ag(I)-
3-amino-5-methylpyrazole (L2) and Ag(I)-3-aminopyrazole (L3) compounds. Except the
us—n* : n* mode adopted by L2 in H,O/MeOH system, L2 and L3 adopt bidentate bridging
mode from a pyrazole N and the amino group. All Ag-L2 (1:1) and Ag-L3 (1:1) compounds
contains ligand-supported argentophilic interactions. The carboxylates affect coordination
environments around the Ag ions and leads to zero-dimensional tetranuclear units or two-

dimensional layer structures.

The fifth section mainly discusses anion- and carboxylate-modulated silver com-
pounds of three pyrimidine derivatives. 1) Anion- and carboxylate-modulated Ag(I)-2-
methylmercapto-4,6-diaminopyrimidine (L4) compounds. L4 reveals a monodentate coor-
dination from pyrimidine N and bidentate bridging from a pyrimidine N and the methylmer-
capto S. In both coordination modes, the methylmercapto S shows weak interactions with

a Ag ion. Unlike common bidentate mode of pyrimidine moiety, only one pyrimidine N
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coordinates in .4 mainly due to the steric hindrance of the methylmercapto group. 1,5-
naphthalenedisulfonate and 2,6-naphthalenedisulfonate afford zero-dimensional Ag-L4 u-
nits, while nonandioic acid and pyromellitic acid lead to one-dimensional tape-like struc-
ture. 2) Anion- and carboxylate-modulated Ag(I)-4-chloro-2,6-diaminopyrimidine (L5)
compounds. L5 takes the bidentate mode to link the Ag ions into chains. The acetic an-
ion shows monodentate coordination, while isophthalic acid and adipic acid take the biden-
tate mode to bridge the Ag-L5 chains into two-dimensional layer structure. 3) Anion-, and
carboxylate-modulated Ag(I)-2,4,6-triaminopyrimidine (L6) compounds. L6 displays three
coordination modes. Unprotonated L6 takes bidentate mode from two pyrimidine N and tri-
dentate mode from two pyrimidine N and an amino group, while protonated .6 show mon-
odentate mode from a pyrimidine N. 1,5-naphthalenedisulfonate leads to one-dimensional
Ag-L6 chain. The succinic acid in 3 — (7*n°) : (n'n") mode and the adipic acid in biden-
tate bridging mode connect the Ag ions into two-dimensional layer structure in combination
with L6. The pyromellitic acid connect Ag ions into one-dimensional tape-like structure

with protonated L6 by side.

In addition, photoluminescence properties of the ligands and these compounds were

investigated.

Key Words: silver; coordination compounds; imidazole; amino-pyrazole; pyrimidine; an-

ion; carboxylate; solvent
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