Acknowledgement
This doctoral thesis has been seen through to completion only because of the
support and encouragement of numerous people. It is a pleasure to express my sincere
gratitude to all those who helped me in many ways for the success of this study and
made it an unforgettable experience for me.
First and foremost, I thank and honour Jesus Christ for guiding and
strengthening me throughout my research work. Dear Jesus, I would not have made it
without you.
Next, I express my heart-felt gratitude to my supervising guide
Prof. M.R. Prathapachandra Kurup for his valuable guidance, support and
encouragement. Without his constructive criticisms, valuable suggestions and
corrections, I would not have been able to successfully complete my work.
I express my sincere thanks to former Heads, Prof. K. Girish Kumar who is my
doctoral committee member and Prof. K. Sreekumar for their encouragement and
support. I am very much thankful to Dr. N. Manoj, Head, Department of Applied
Chemistry, CUSAT for the support and cooperation during the period of this work. I
am thankful for the support received from all the teaching and non-teaching staff of
the Department of Applied Chemistry, CUSAT.
I sincerely thank the Council of Scientific and Industrial Research, New Delhi,
India for financial support offered. I deeply acknowledge the heads of the institutions
of SAIF Kochi, IIT Madras and IIT Bombay for the services rendered in sample
analyses. I express my thanks to Dr. Shibu Eapen, Sophisticated Testing and
Instrumentation Centre, SAIF, Kochi for doing single crystal XRD studies of the
compounds.

I remember all my seniors, Dr. Seena E.B., Dr. Sheeja S.R., Dr. Reena T.A.,
Dr. Neema Ani Mangalam and Dr. Renjusha S., who helped me a lot in the beginning
years of my research. I thank from the depth of my heart the teacher fellows Dr. Jessy
Emmanuel, Dr. Annie C.F., Dr. K. Jayakumar and Dr. Laly K. for their valuable care,
help and attention. My thanks are due to Roji sir and Dr. M. Sithambaresan for their
valuable advices and extensive discussions around my work. Dear Bibitha chechi and
Nisha chechi, the moments spent with you are so special and will remain in my heart
forever. Thank you so much for your love, care and advices. I will surely cherish the
beautiful moments spent with my hostel mates, Reshma and Vineetha. My special
thanks to my junior labmates, Ambili, Aishwarya, Mridula, Sreejith, Nithya, Sajitha
chechi, Anila and Fousia for their support and for creating many fun filled moments in
the lab. I am also indebted to Asokan sir and Yamuna miss for their encouragement
and support.
I thank my parents for being with me through all the good and hard times during
these four years. Dear appa and amma, your prayers, care and support meant a lot for
me. I am grateful to my sisters and their families for their encouragement and valuable
prayers.

Preface
......ZY......
Thiosemicarbazones have emerged as an important class of ligands
over a period of time, for a variety of reasons, such as variable donor
properties, structural diversity and biological applications. Interesting as
the coordination chemistry may be, the driving force for the study of these
ligands has undoubtedly been their biological properties and the majority
of the 3000 or so publications on thiosemicarbazones since 2000 have
alluded to this feature. Thiosemicarbazones with potential donor atoms in
their structural skeleton fascinate coordination chemists with their versatile
chelating behavior. The thiosemicarbazones of aromatic aldehydes and
ketones form stable chelates with transition metal cations by utilizing both
their sulfur and azomethine nitrogen as donor atoms. They have been
shown to possess a diverse range of biological activities including
anticancer, antitumor, antibacterial, antiviral, antimalarial and antifungal
properties owing to their ability to diffuse through the semipermeable
membrane of the cell lines. The enhanced effect may be attributed to the
increased lipophilicity of the metal complexes compared to the ligand
alone.
In order to pursue the interesting coordinating properties of
thiosemicarbazones, complexes with different types of ligand environments
are essential. So in the present work we chose two different ONS donor
thiosemicarbazones as principal ligands. Introduction of heterocyclic bases
like 1,10-phenanthroline, 2,2’-bipyridine, 4,4’-dimethyl-2,2’-bipyridine and
5,5’-dimethyl-2,2’-bipyridine, the classical N,N donor ligands leads to the

syntheses of mixed ligand complexes which can cause different bonding,
spectral properties and geometries in coordination compounds.

The

molecular structures of these thiosemicarbazones were established by
single crystal X-ray diffraction studies.

The metals selected for the

preparation of the complexes are vanadium, nickel, copper, zinc, cadmium
and molybdenum. The crystal structures of four of the complexes were
studied through single crystal XRD.
The thesis is divided into eight chapters. Chapter 1 involves a brief
prologue to thiosemicarbazones and their metal complexes, bonding and
coordination strategy of thiosemicarbazones and their various applications.
The objectives of the present work and the various physicochemical
methods adopted for the characterization of the thiosemicarbazones and
their complexes are also discussed in this chapter. Chapter 2 describes the
syntheses of two new aldehyde based ONS donor thiosemicarbazones and
their characterization by elemental analyses, mass, FTIR, UV–vis and 1H
NMR spectral studies. X-ray quality single crystals of these two ligands
were grown and their molecular structures were established by single
crystal X-ray diffraction studies. Chapters 3-8 discuss the syntheses and
characterization of oxidovanadium(IV), nickel(II), copper(II), zinc(II),
cadmium(II)

and

molybdenum(VI)

complexes

derived

from

the

thiosemicarbazones under study. A brief summary and conclusion of the
work is also included in the last part of the thesis.

