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ABSTRACT

Functional modifications and electronic influences
on tetra-aza macrocyclic Cu(Il) complexes

Brian P. Niebuhr, Marianne E. Burnett, Akop Yepremyan, Hannah M. Johnston, and Kayla N. Green, Ph.D.
Green Resear roup, Department of Chemistry and Biochemistry at Texas Christian University, Fort Worth, TX USA

CHARACTERIZATION OF L6 UV-VISIBLE SPECTROSCOPY

A library of novel tetra-aza macrocyclic molecules, specifically 3,6,9,15-

i 9.3.1 'a-1(15),11,13-triene derivatives, capable of chelating
metal ions in vivo have been synthesized. Applications of these complexes are
currently being pursued as a 1) therapeutic, focusing on radical scavenging and metal
chelation, and 2) diagnostic tool such as magnetic resonance imaging (MRI) contrast
agents when complexed with specific metal ions. However, a full study of the
electronic effects imparted by substitution to the pyridyl moiety and the subsequent
impact on the metal center have not been explored. The objective of the present
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study is to characterize metal complexes of four tetra-aza macrocyclic metal chel
molecules. The pyridyl functional groups studied include: A) unmodified pyridyl (L1),
B) p-hydroxyl (L2), and C) p-nitrile modified pyridyls (L6) on a pyclen base structure.
Notable progress has been made in developing an optimal procedure for obtaining
copper (Il) complexes. Analysis of the resulting copper (Il) complex of the p-nitrile
tetra-aza macrocycle (L6) indicate a six-coordinate metal center based on X-ray
diffraction. UV-visible spectroscopy and electrochemistry help to confirm donor
strength among the ligand series as well as a comparison to other tetra-aza
macrocycles of interest.
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PROJECT OBJE S

Assess L6 ligand synthesis by 'H and 3C NMR, UV-visible spectroscopy, and
elemental analysis;

Develop a chelation procedure and crystal growth method of L6 with copper(ll)
perchlorate;

Characterize L6-Cu(ll) crystal by single-crystal X-ray diffraction, UV-vis, cyclic
voltammetry;

Compare electronic influences to the fully characterized L1-Cu(ll), L2-Cu(ll), and
L6-Cu(ll) complexes.
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SINGLE CRYSTAL X-RAY DIFFRACTION

¢
N
L1: [CuL1Cl]*t L2: [CuL2CI]*! L6: [CuL6Cl]**

DMF

Synthesis m + cucon

N HN
i

Electrochemical parameters:
Glassy Carbon working electrode
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Ag wire reference electrode
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CONCLUSIONS

Successful synthesis, purification, and characterization of L6:3HCI-H,0;

Reproducible chelation procedure and crystal growth achieved;
Electronic influences compared among L1, L2, and L6 Cu(ll) complexes
indicate that the electron withdrawing nature of the cyano group on L6
imparts significant structural and electrochemical differences.
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