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ABSTRACT

Aiming the critical aspects as indicated in the introductory remark (Chapter 1) and in
knowing the behavior of UO,?*ion in nonaqueous medium, the current thesis research work
entitled “Studies on Uranyl (UO,*") lon Activities with Schiff Base Donors in Non-aqueous
Environment” was undertaken with a view to examine the behavior of UO,** ion to further
exploit the different level of covalency and subsidiary interactive behavior of uranyl ion in
anhydrous medium. The thesis is divided into six chapters including introduction (Chapter 1)
and materials and methods (Chapter Il) and the findings of the present thesis research work
in four Chapters 111-VI1

Chapter 111 describes the synthesis of mononuclear uranyl (V1) Schiff base complexes
of general formula, [(UO,)(saldien)(pyridine)] (Cy) (saldien®
=disalicylidenediethylenetriaminate) and [(UO,)(MeO-saldien)(CH3CN/H20)](C,) (MeO-
saldien”=di-o-methoxysalicylidenediethylenetriaminate) and their characterization by IR, *H
NMR and X-ray crystallography. In complex species (C;) instead acting as donor, pyridine
was found as solvent molecule embedded in the crystal structure of the complex species with
weaker interactions. While, the isolated crystals of complex species (C,) from acetonitrile
consisted of two molecules [(UO;)(MeO-saldien)(CH3CN or Hy0)] in asymmetric unit
exhibiting a competitive (CH3CN/H,0) scenario without any direct coordination to uranyl
ion. This forms an alternative basis in recognizing the reaction pathways for uranyl ion
(hydrolysis v/s. coordination) if both water and another solvent are present at the same time
in reactions.

Chapter IV describes the synthesis of donor bases (HsL) (N.Os-type donor) derived

from salicylaldehyde or substitutent-salicyaldenhydes and 1,3-diamino-2-propanol. The



trianionic N,O3 donor sites of these bases (HsL) are capable of displaying an equatorial
coordination plane to UO,*" ions which results the formation dinuclear uranyl complexes.
The remaining coordination site of each uranyl ion is further completed by water and solvent
molecules resulting in a pentagonal bipyramidal geometry for uranyl cations. These
complexes have been studied in the solution state for their behavior and finally solid-state
structures are established by single-crystal X-ray studies. The structural trends in uranyl
complexation in different solvents such as CH3OH, C,HsOH, n-C4HyOH, tert-C,HyOH and
DMSO are noticeable with the view of a competitive behavior of solvent/water allowing to
see the influential role of water in coordination scenario.

Chapter V discusses the synthesis and characterization of potentially heptadentate
(N4O3) tripodal-type Schiff bases of enough hydrolytic stability and their responsive behavior
towards UO,*" in non-aqueous medium. The interactive behavior of a uranyl ion with the
tripodal-type Schiff bases in non-aqueous medium revealed a striking behavior. The
structural investigation on the interactive behavior leads to the isolation of species which
seems to be formed as a result of hydrolytic activity in reaction medium. Although the uranyl
capturing by Schiff bases was progressively noticeable, even then an actual reaction scenario
in solution also needs to be addressed before claiming them as an extractant.

Chapter VI describes the synthesis of 2,6-bis (benzothiazol-2-yl)-4-(alkyl) phenol
derivatives (L; and L) from 2-aminothiophenol and 4-alkyl-2,6-diformylphenol and their
UY'0,%* complexes. The characterization of donor species and their complexes has been
made by physicochemical and spectroscopic methods including single crystal X-ray. A
comparative solution and solid-state study of uranyl complexes was carried out and the

findings are presented herein.
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