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Supramolecular Chemistry:
Molecular Building Block of the
~ Future

e ey
1 e e B O Suman Adhikari

1.1. Introduction

* Supramolecular Chemistry is one of the most

popular and fastest' growing arrears of
chemistry which focuses on going "beyond"
molecular  chemistry or “Chemistry of
molecular  assemblies and of the
intermolecular bond”. It is the study of
systems which contain more than one
_molecule, and it aims to understand the
-structure, function, and properties of these
assemblies. Supramolecular chemistry studies
the phenomena such as molecular self-

assembly, protein  folding, molecular
recognition, host-guest chemistry,
mechanically-interlocked molecular
architectures, and dynamic  covalent

chemistry. It is highly interdisciplinary in
nature and attracts not just chemists but

biologists, environmental scientists,
physicists, biochemists,”  theoreticians,
crystallographers. In 1987 the

Supramolecular Chemistry came of age when
Donald J. Cram, Jean-Marie Lehn, and Charles
J. Pedersen were jointly awarded the Nobel
Prize for Chemistry in recognition of their
work on "host-guest" assemblies. The study
of Supramolecular Chemistry covers a set of
phenomena that are cgntrolled by specific
noncovalent interactions between molecules
like ion-dipole, dipole-dipole interactions,
hydrogen bonding, metal  coordination,

hydrophobic forces, van der Waals forces, pi-
pi interactions and electrostatic effects.

hese phenomena are crucial in hiochemical

- supramolecularresearch. -
_ Supramolecular Chermstry addresses how

systems, such as enzyme action, molecular
transport, genetic information and
processing, protein assembly, etc. Biological
systemsare  often - the

molecules interact with each other. Amcng
these interactions, ‘molecular recogmtion is-
the way that molecules can recogmze each
other. Understanding of

with proper knowledge are extremely
important. Modern research is motivated by
the prospect that Supramolecular Chemistry
could lead to new technologies. Recently the
development of molecular devices capable of
sensing, photo  switching, separation,
motionand transport have become major
focus of this field.

Generally a ‘host’ molecule binds a ‘guest’
molecule to produce ‘Host-Guest’ complex
or supramolecule. Noncovalent interaction
plays important rule in the binding
processes. Commonly the host is a large
molecule or aggregates possessing a sizeable
central hole or cavity and also possessing
convergent binding site. The guest may be
cation or anion or molecules like hormones,
pheromone or neurotransmitter and
possesses divergent binding site. In order to
bind a host molecule must have binding
sites to complement the guest molecule. The
binding sites must be spaced out on the host
in such a way to make it possible for the
host to interact with guest molecule. Host-
guest interaction occur through binding
sites.

1.2. Supramolecular chemistry in Nature.

inspiration for

different *
5 i
noncovalent forces and their extrapolations

.
'l
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Nature exhibits rich and efficient examples of
Supramolecular..- chemistry. . Origins of
Supramolecular 'hemtstry comes
chemistry found in llvmg blologlcal
..;'Th = c0ncept ,of e

evolved an enor.mous amount of hlghly
selective, specific and cooperative chemistry

that enables living system to maintain them

in the environment to feed, respire,
reproduce and respond to external stimuli.
Here some examples, which play crucial role
in living organism, are briefly discussed.

Valinomycine, a  naturally = occurring
macrocyclic antibiotic, first isolated in 1955.
In 1967 it was established that it selectively
transports K and H' ion across mitochondrial
membranes in the presence of Na" ion. It has
a cyclic structure consisting of three identical
repeated fragments of four amino acids each
containing D-hydroxyisovaleric acid, D-valine,
L-lactic acid and L-valine (Figure 1).
Valinomycine are “selective for K' ion. It
complexes K ion by the electronegative
oxygen atoms of the antibiotic ester groups
and once it is encapsulated within the
macrocycle it can be efficiently transported
through the hydrophobic membrane. The
conformation adopted by Valinomycin on K’
complexation is stabilized by six —NCO...HN-
hydrogen bonds around the periphery of the
macrocycle.

1.3. Conclusion

Supramolecular chemistry is still a young
field, developed rapidly due to contributions
from a variety of related fieids. At the end of
this century, Supramolecular Chemistry
appears as a revolutionary way of dealing
with chemical compounds and concepts,
exploiting the properties beyond the frontiers
of the isolated molecules. Supramolecular
Chemistry has already discovered the great
possibilities for the design of intelligent

molecules and devices. Molecular electronics

and photonics are being expected as the next
generation of advanced machine.
Biotechnology and nanotechnology are

expected to lead to technological revolutions |

in near future that will dramatically affect our
lifestyles. Supramolecular chemistry is an
indispensable tool in these technoiogies.

1.4. References:

Wikipedia and various related Journal
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NEED.-OF THE HOUR-EFFECTIVE

HUMAN RIGHTS ENFORCEMENT

Dr.RK Mlshra

The media, various organizations ofc\nl. e
'SOCEQW and the general public is mcreasmgly e

expressing concern about pohce and actions
‘of security forces in tackling insurgency and
the culture of impunity within the
government system. Sometimes basic human
rights are being ignored in the name of
national security. The international
community also tries to remind the
government to fulfill its international
obligations to establish mechanisms to curb
human rights violation.

In relation to this, the Protection of
Human Rights Act, 1993 led to the
establishment of the National Human Rights
Commission and 14 state human rights
commissions throughout the country. The Act
also lays down a broad mandate for human
rights commissions, which includes: inquiries
into cases of human rights violations by
public servants; research; supporting efforts
to increase awareness about human rights;
and inspecting police lock-ups, prisons and
juvenile centers where people are interred.
Although human rights commissions have
contributed greatly to the protection of
human rights in india but now it is debatable
whether these commissions can currently do
more, considering the structural and practical
limitations that they are facing.

Structural limitations

Structural limitations here - largely
relate to the Protection of Human Rights Act,
1993 and include:

“Mere; recommendatrons ~Usually
: ‘f.,ceml’msslons make recommendattons to
--gdveriment, which mciude payment of
“compensation to the victim ‘of to’ victim’s

family; disciplinary proceedings against
delinquent officials; the registration of
criminal cases against those responsible;
instructions to take particular action to
protect human rights and/or to refrain from
actions that violate human rights etc. but lack
with the power to enforce decisions. This lack
of authority to ensure compliance results in
unfortunate consequences such as;

*Outright rejection of a recommendation:
Governments often ignore the
recommendation completely or furnish a long
bureaucratic discourse on how compliance
with the recommendation is not in the public
interest.

*Partial compliance: Failure to release the full
amount of compensation is an example of
this factor. Another example is to take action
only on one recommendation when there
were actually dual recommendations, such as
to pay compensation and take disciplinary
action.

*Delayed compliance: While
recommendations usually expect
governments to take action within 4-6 weeks
or stipulated time but compliance is rarely
made within the stipulated time and
sometimes action is so delayed that it
becomes meaningless.




















































































