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Abstract

Single-molecule magnets (SMMs) are molecules that a
magnetized in a magnetic field and show slow rélaravhen
the magnetic field is removed. The magnetizatiortuce
because there is a large energy barrier betweesptheup and
the spin-down states. The magnetic order is wittie
molecules (single domain). The requirements for SMM
behavior are (1) a very high spin state and (2ygel magnetic
anisotropy. In contrast to classical nanomagnetainéd by a
top-down approach SMMs represent a bottom-up approa
The potential applications of SMMs are vast. Thigsdude
information processing, data storage, gquantum cdingpu
spintronics, biomedical applications (like MRI cragt agents)
or magnetic refrigerationOne of the early compounds to have
been studied as an SMM is the dodecanuclear mia&shy
manganese cage [Mf 1,0:5(CH3;COy)16(H20)a].

This compound has an S=10 ground state and shaws sl
relaxation of the magnetization. Further, this poomd shows
hysteresis; evidence of quantum tunneling was als®rved.
Subsequently, several multinuclear transition metahplexes
have been investigated for their SMM behavior. Maeently
there have been examples of 3d-4f complexes that SMM
behavior.

In this talk we will present our approach for thesembly of
SMMs. We have used a phosphesupported multi-site
coordination ligand to assembtrinuclear heterobimetalllic
compounds {[LCo,Ln][X]} and {[L ,Ni,Ln][X]} The
molecular structures of thiamily of compounds reveal that
these are isostructural where all the three meiak iare
arranged in a perfectly linear manner and are togdther by
two trianionic ligands, % The two transition metal ions are
present in the terminal positions ane bridged to the central
lanthanide ion by phenolate oxygen ligands. Someinees of
this new 3-4f assemblies show SMM behavior at low
temperatures. The synthesis, structure and magnetisthis
new family of SMMs will be presented in this te
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compounds at the Indian Institute of Science andficoed
their superconductivit His research on the chemical
properties of superconductive materials resulted in the
publication of three book:Chemical and Structural Aspects of
High Temperature Superconductors, 1988, Bismuth and
Thalium Cuprate Superconductors, 1989, andChemistry of
High Temperature Superconductors, 1991. During his career
Dr. Rao has published more than 25 books and 7&€aret

Nagesa and Nagamma Nagesa Rao. In 1953 he earned apapers.

master's degree from Banaras Hindu University; 9681 a
doctor of philosophy degree from Purdue Univerdityl 958
he became a research chemist at the Universityatifothia
at Berkeley, returning to India in 1959 to workasecturer
at the Indian Institute of Science in Bangalore.1860 he
married Indumati. They have two children, Suchitnad
Sanjay.

From 1963-76, Dr. Rao was a professor of
chemistry at the Indian Institute of Technology Kan He
served as Head of the chemistry department fron# 186
1968, and was Dean of Research for three yearswate
Chairman of the Solid State and Structural Chegnishnit
and Materials Research Laboratory at the Indiatitie of
Science in Bangalore between 1976 and 1984. DUre&4-
89, Dr. Rao was the Director of the Indian Ins&tutf
Science Bangalore. Concurrent with his academidipos
in India, Dr Rao was a visiting professor at Purdue
University in 1967-68, aOxford University in 1974-75, and
he held a fellowship at King's College of Cambridge
University in 1983.

In 1989 three researchers at Princeton University
discovered a superconductive material that did aoottain
copper as part of the alloy. All previous materialere
copper-oxide based; the Princeton researchers nisgel
oxide, the first time such a compound had beenesstally
utilized as a superconductor. While initial resulté the
experiments were still being analyzed, and thetalyse
structure of the compound was still a mystery, &e6r Rao
and co-workers conducted similar tests witbkel oxide

Dr. Rao is currently the Research Professor and
Honorary President of the Jawaharlal Nehru Cente
Advanced Scientific Research in Bangalore, India Was
appoirted Chair of the Scientific Advisory Council to t
Indian Prime Minister in January 2005. He was Ghain
Board of Governors of [IT Kanpur during 2(-2006.

Dr. Rao was awarded the Hughes Medal by the
Royal Societ in 2000, and he became the first recipient of the
India Science Awal. He has won several international prizes
and is a foreign member of the UNational Academy of
SciencesAmerican Academy of Arts and Sciences and of the
Royal Society (London). He was awarcDan David Prize in
2005 by theDan David Foundation, Tel Aviv University. He
has also been given the high honorPadma Shri and Padma
Bhusharby the Indian Government.

The annual C.N.R. Rao Lecture is supported by a
donation received from Professor F

V. Chandrasekhar was born in Calcutta on sixth November
1958. He went to school at Hyderabad, Sunabeda
Visakhapatnam. He did his B.Sc and M.Sc from Osa
University, Hyderabad. Subsequently he joined theian
Institute of Science, Bangalore from where he olg@ihis Ph.C
in 1982. After a po-doctoral stint at the University of
Massachusetts, Amherst (1¢-86), he joined the Indian
Petrochemicals Corpation Limited, Vadodara where he
worked for an year. SubsequerDr. Chandrasekhar joined the
Department of Chemistry, IITK in July 1987 as ansi&tant
Professor and has become a full Professor in

Dr. Chandrasekhar’s research interests are inrea
of maingroup organometallic chemistry. The focus of rede
in his group is on the synthesis, structure andtingty of
inorganic clusters, rings and polyr. He has also pioneered
the chemistry of new inorgar-cored star-burst molecules and
polymeric ligands.Currently his group is focusing on the
application of these diverse molecules in catalyst@bilizatior
of nanoparticles and in the assembly of new magnatid
optical materials.

Dr. Chandrasekhar has published over 180 rest
papers in peereviewed international journals. Fifteen stude
have obtained their Ph. D under his supervisiofaso He has
authored a book entitled “Inorganic and Organortiet
Polymers” which was published by Sprin-Verlag in 2005.

Dr. Chandrasekhar’s work has been recognized it
form of several national and international awafsisme of the
prominent ones are: S. S. Bhatnagar Award (2008) the
Friedrich-WilhelmBessel Research Award of the Alexan
von Humboldt Foundation, Gernry (2003). He is currently
Head andLalit Kapoor Chair Rsrdssorin ‘mé"nepartmetiv on
Chemistry at [IT Kanpui




