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ABSTRACT

Timothy J. Hubin, (Ph.D.)

Advisor: Professor Daryle H. Busch

Department of Chemistry, 1999

University of Kansas

The coordination chemistry of tetracyclic and bicyclic ligands based on

tetraazamacrocycle-glyoxal condensation is presented.  Novel transition metal

complexes were synthesized of the rigid bidentate ligands produced from the above

condensation.  Pd2+, Cu+, and Cu+ coordination represent the first transition metal

complexes of these folded, panel-like tetracyclic tetraamines, the glyoxal condensates

of cyclam (1,4,8,11-tetraazacyclotetradecane), [13]aneN4, (1,4,7,10-

tetraazacyclotridecane), cyclen (1,4,7,10-tetraazacyclododecane) and iso-cyclam

(1,4,7,11-tetraazacyclotetradecane).  The synthesis, characterization, and X-ray crystal

structures of these complexes are discussed.  The ligands and complexes are proposed

as useful molecules for supramolecular and biomimetic studies.

Further reaction of the above glyoxal condensates results in bicyclic, cross-

bridged tetraazamacrocycles.  These macrobicycles’ solution behavior has been

examined by potentiometric titrations, confirming their proton sponge nature.  Two

ligands, the known cyclam derivative 4,11-dimethyl-1,4,8,11-

tetraazabicyclo[6.6.2]hexadecane and the novel ligand racemic-4,5,7,7,11,12,14,14-

octamethyl 1,4,8,11-tetraazabicyclo[6.6.2]hexadecane, have also been characterized

by X-Ray crystallographic studies of successive products through the course of their

multi-step syntheses.  With the ultimate goal of producing useful oxidation catalysts

for aqueous applications, these coordination chemistry of these ligands was chosen

for study because of their considerable topological and rigidity constraints.  Their

novel transition and other metal complexes, as well as analogues based on cyclen and
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[13]aneN4, have been synthesized, overcoming their proton sponge nature by limiting

the activity of protons in the reaction media.  Full characterization of the ligand

complexes with metal ions including Mn2+, Mn3+, Fe2+, Fe3+, Co2+, Co3+, Ni2+, Cu+,

Cu2+, and Zn2+ has been completed, including X-ray crystallography, electrochemistry,

magnetic moments, molar conductances and electronic, nuclear magnetic resonance,

and electronic spin resonance spectroscopies.  Several of the complexes have

exhibited unusually large kinetic stabilities in harsh aqueous media, with the

manganese complex of the cyclam derived ligands of particular interest to industry.
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