ABSTRACT

The thesis entitled “Studies on reactivity and structural aspect of uranyl (V1)
ion with O, N and S/Se heteroatom substituted organic derivatives” deals with the
study on UO2?* ion towards a series of acyclic donor species bearing phenolic (~OH),
azomthine (—-HC=N-), carbonyl (—C=0) and carboxamide (—-NH—C=0) based organic
functionalities having (O, N and S/Se) donor atoms have been synthesized for assessing
the functional activity of uranyl ion in both aqueous and non—aqueous media. The thesis
work is organized into six chapters including a general introduction about uranyl chemistry
followed by materials and method and remaining four chapters (III-VI) that explain the

current research findings.

Chapter | provides a brief key introduction to the goals and objectives of the
current study as well as inorganic chemists view about the behavior of the uranyl (V1) ion

in a variety of contexts including coordination chemistry.

Chapter 11 provides a list of the chemicals and reagents purchased from various
sources, together with information on the synthetic processes used to prepare starting
materials are not commercially accessible. Furthermore, it describes the physicochemical,
spectroscopic, and crystallographic methods employed for the characterization of newly

synthesized derivatives.

Chapter 111 provides the synthesis, characterization, and responsive behavior of
di—and tripodal carboxamide (N, O hereto atom type donor species) towards UO2?* in non—
aqueous medium. The structural investigation on the interactive behavior of UO2%* ion and
donor species lead to isolation of uranyl complexes formed as a result of hydrolytic activity.
Nevertheless, it was observed that carboxamide species with uranyl ion, like other metal

ions, have shown hydrolysis nearly at neutral pH in methanol or acetonitrile.



Chapter 1V provides the development of donor molecules containing pyridine—
2,6—carboxamido functionality. The understanding of UO2?* ion with these donor
functionalities may be rewarding with several interesting findings that may be prove a
reasonable experimental tool in understanding the behavior of UO2%* ion in biological
systems. These donor species appeared to have potential for speciation of uranyl ion in both
aqueous and non—aqueous media. The isolation of UO2?" species as [UO2(NOs)4]*" and
nonanuclear uranyl complex species well indicated that the carboxamide functionality in

current donor systems are reasonably stable and not hydrolysable.

Chapter V provides the binding abilities of 2,6—organoheteroatom disubstituted
pyridine—based donor species bearing diamides (—-NH-CO-—pyridine-CO-NH-) or sulfur
(-S—-CO-—pyridine—CO-S-) incorporated donor functionalities. In natural environment, the
mobility of UO2%* ion is much influenced with the presence of H20. The reaction outcomes
suggests that the UO,%* ion and their interaction with humic substances (being considered
and proposed as remedial substrate for nuclear waste disposal) may be not so

straightforward with amide functionalities present in humic substances.

Chapter VI provides the synthesis of a sequel of new acyclic Schiff base type
organic species bearing donor combinations of phenolic (-OH), carboxylic (COOH),
azomethine (-HC=N-) and E (E= S or Se) donor functionalities as coordinating sites to
examine their potential in understanding the behavior of UO2?" ion in non—aqueous
medium. The donor species may allow one in exploring supramolecular interest of uranyl
chemistry as such possibility are also of great interest in alteration process of spent nuclear

fuel in uranyl chemistry.
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