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Editorial

I would like to keep the ‘Preeminence’ family updated on some logistical issues. Last
year, Preeminence has undergone many transitions: few new Editorial Board Members,
one new Co-Editor. |1 want to take this opportunity to thank all our Editorial Board
Members, Reviewers, proof readers and other assistive hands for their dedicated service
to Preeminence. Preeminence will soon switch its manuscript submission system and
will adopt a new one. The old system served very well for many years, but now time has
come to replace this system as it hasbecome outdated and difficult to service and update.
While switching to the new system there may be some minor glitches related to review
process. In this connection | seek your help in sharing the responsibilities of reviewing
the submitted manuscripts, please inform if you can review multiple manuscripts in the
same time period. It is also decided that, in future, all the issues will be available on the
website of United Society of Rehabilitation and Inclusion though rights of print will not
be given. Preeminencehas a very good backlog of acceptedarticles/manuscripts,
hence, it is also decided that Preeminence will publish all the backlog before giving this
journal a new shape.

United Society for Rehabilitation and Inclusion is committed to Preeminence. | have
great confidence in Office-bearer of the Society for their excellent track record in social
endeavors, rehabilitation process and academics.

I would like to thank again the Preeminence family for their support during the
transitional period and look forward to continuing to work together to publish meaningful

researches in this journal.

All the best,

Dr. Vijay Shankar Sharma
Editor
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Applications of Genetic Algorithm in Data Mining
Dr. Bharat Mishra' & Amit Agnihotri?

ABSTRACT

Most data mining systems to date have used variants of traditional machine-
learninga Igorithms to tackle the task of directed knowledge discovery. This paper
presents an approach which, as well as being useful or such directed data mining,
can aso be applied to the further tasks of undirected data mining and hypothesis
refinement. This approach exploits parallel genetic algorithms as the search
mechanism and seeks to evolve explicit “rules” for maximum comprehensibility.
Example rulesfound in real commercial datasets are presented.

KEYWORDS

GA, Classifier, data mining.

INTRODUCTION OF GENETIC ALGORITHM

A genetic algorithm (GA) is a procedure used to find approximate solutions to
search problems through application of the principles of evolutionary biology.
Genetic algorithms use biologically inspired techniques such as genetic inheritance,
natural selection, mutation, and sexual reproduction (recombination, or Crossove).
Along with genetic programming (GP), they are one of the main classes of genetic
and evolutionary computation (GEC) methodologies.

Genetic algorithms are typically implemented using computer simulations in which
an optimization problem is specified. For this problem, members of a space of
candidate solutions, called individuals, are represented using abstract representations
called chromosomes. The GA consists of an iterative process that evolves a working
set of individuals caled a population toward an objective function, or fitness
function.

1. Associate Professor, MGCG Vishwavidyalaya, Chitrakoot (M P)
2. Resear ch Scholor, MGCG Vishwavidyalaya, Chitrakoot (M P)
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(Goldberg, 1989; Wikipedia, 2004). Traditionally, solutions are represented using
fixed length strings, especially binary strings, but alternative encodings have been
developed. The evolutionary process of a GA is a highly simplified and stylized
simulation of the biological version. It starts from a population of individuals
randomly generated according to some probability distribution, usualy uniform and
updates this population in steps caled generations. Each generation, multiple
individuals are randomly selected from the current population based upon some
application of fitness, bred using crossover, and modified through mutation to form a
new population.

- Crossover — exchange of genetic material (substrings) denoting rules,
structural  components, features of a machine learning, search, or
optimization problem.

Selection — the application of the fitness criterion to choose which
individuals from a population will go on to reproduce

Replication — the propagation of individuals from one generation to the next.
Mutation — the modification of chromosomes for single individuals.

e Create initial population of
chromosome/individuals

e Evaluate fitness of individuals

sSelect the individuals

No A

e Apply Genetic Algorithm operations
(Crossover & Mutation)

| e Finished all generations in the Genetic |
Algorithm/Finishing criteria

Fig.1: Flowchart of Genetic Algorithm

INTRODUCTION OF DATA MINING
Data mining, or knowledge discovery, is the computer-assisted process of digging
through and analyzing enormous sets of data and then extracting the meaning of the
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data. Data mining tools predict behaviors and future trends, allowing businesses to
make proactive, knowledge-driven decisions. Data mining tools can answer business
questions that traditionally were too time consuming to resolve. They scour
databases for hidden patterns, finding predictive information that experts may miss
because it lies outside their expectations.

Data mining derives its name from the similarities between searching for valuable
information in a large database and mining a mountain for a vein of valuable ore.
Both processes require either sifting through an immense amount of material, or
intelligently probing it to find where the value resides.

HOW DOESDATA MINING WORK?

How is data mining able to tell you important things that you didn't know or what is
going to happen next? That technique that is used to perform these feats is called
modeling. Modeling is simply the act of building a model (a set of examples or a
mathematical relationship) based on data from situations where the answer is known
and then applying the model to other situations where the answers aren't known.
Modeling techniques have been around for centuries, of course, but it is only
recently that data storage and communication capabilities required to collect and
store huge amounts of data, and the computational power to automate modeling
techniques to work directly on the data, have been available.

As a simple example of building a model, consider the director of marketing for a
telecommunications company. He would like to focus his marketing and sales efforts
on segments of the population most likely to become big users of long distance
services. He knows a lot about his customers, but it is impossible to discern the
common characteristics of his best customers because there are so many variables.
From his existing database of customers, which contains information such as age,
sex, credit history, income, zip code, occupation, etc., he can use data mining tools,
such as neural networks, to identify the characteristics of those customers who make
lots of long distance calls. For instance, he might learn that his best customers are
unmarried females between the age of 34 and 42 who make in excess of $60,000 per
year. This, then, is his model for high value customers, and he would budget his
marketing efforts to accordingly.

USE OF GENETIC ALGORITHM IN DATA MINING

In this paper, we discuss the applicability of a genetic-based algorithm to the search
process in data mining. Data mining algorithms require a technique that partitions
the domain vaues of an attribute in a limited set of ranges, smply because
considering all possible ranges of domain valuesisinfeasible.
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APPLICATION OF GENETIC ALGORITHM
Traditional methods of search and optimization are too slow in finding a solution in
avery complex search space, even implemented in supercomputers. Genetic
Algorithm is arobust search method requiring little information to search effectively
in alarge or poorly-understood search space. In particular a genetic search progress
through a population of pointsin contrast to the single point of focus of most search
algorithms. Moreover, it is useful in the very tricky area of nonlinear problems. Its
intrinsic parallelism (in evaluation functions, selections and so on) allows the uses of
distributed processing machines.
Basically, Genetic Algorithm requires two elements for a given problem:

encoding of candidate structures (solutions)

method of evaluating the relative performance of candidate structure, for

identifying the better solutions
Genetic Algorithm codes parameters of the search space as binary strings of fixed
length. It employs a population of strings initialized at random, which evolve to the
next generation by genetic operators such as selection, crossover and mutation. The
fitness function evaluates the quality of solutions coded by strings. Selection allows
strings with higher fitness to appear with higher probability in the next generation.
Crossover combines two parents by exchanging parts of their strings, starting from a
randomly chosen crossover point. This leads to new solutions inheriting desirable
qualities from both parents. Mutation flips single bits in a string, which prevents the
GA from premature convergence, by exploiting new regions in the search space. GA
tends to take advantage of the fittest solutions by giving them greater weight, and
concentrating the search in the regions which lead to fitter structures, and hence
better solutions of the problem.
Finding good parameter settings that work for a particular problem is not a trivial
task. The critical factors are to determine robust parameter settings for population
size, encoding, selection criteria, genetic operator probabilities and evaluation
(fitness) normalization techniques.
If the population is too small, the genetic algorithm will converge too quickly to a
local optimal point and may not find the best solution. On the other hand, too many
members in a population result in along waiting times for significant improvement.
Coding the solutions is based on the principle of meaningful building blocks and the
principle of minimal alphabets, by using the binary strings.
The fitter member will have a greater chance of reproducing. The members with
lower fitness are replaced by the offspring. Thus in successive generations, the
members on average are fitter as solutions to the problem.
Too high mutation introduces too much diversity and takes longer time to get the
optimal solution. Too low mutation tends to miss some near-optimal points. Two
point crossover is quicker to get the same results and retain the solutions much
longer than one point crossover.
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The fitness function links the Genetic Algorithm to the problem to be solved. The
assigned fitness is used to calculate the selection probabilities for choosing parents,
for determining which member will be replaced by which child.
Genetic Algorithm is applicable in many ways:

State Assignment Problem

Economics

Scheduling

Computter-Aided Design

CONCLUSION

GA has been successfully parallelized and is scalable on main memory databases, it
is becoming increasingly apparent that commercia data mining systems will require
to access volumes of data far in excess of available main memory. This is likely to
mean that effective data mining systems will be dependent more on scalable data
warehouse systems than on explicitly parallel agorithms.
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Photonic quantum-well structures containing
meta-materials

Rinki Jain! and J. P. Pandey?
Abstract
Semiconductor quantum-wells (QWs) can confine the electronic states on the
quantum length scale. It gives rise to many interesting and novel phenomena and
novel quantum electronic devices as well. Smilar to semiconductor QW structures,
we can use different PCs to form a photonic QW structure by making the proper
lineup of the PBGs of the constituent PCs. These quantized states have a high
transmissivity via resonant tunneling leading to potential applications such as
multiple channeled filters. Here, we have studied theoretically the quantized
confined photonic statesin 1-D photonic QWs in which the photonic barrier is based
on the zero-n gaps. It is found that the number of the quantized confined photonic
states can be tuned simply by changing the number of the period of the photonic well
region. Moreover, these confined photonic states are insensitive to the incident
angle and polarization.

Recently, semiconductor [1-3] and metal [4-6] quantum well (QW) structures
have attracted tremendous attention in fundamental studies as well as possible
technological applications. Thus, it is expected that their photonic counterparts,
photonic quantum well (PQW) structure, are also attractive materias for intensive
research [7-8]. Qiao etal proposed PQWSs composed of different photonic crystals
with positive-index materials. It is found that the number of the tunneling modes can
be tuned by adjusting the period number of the photonic crystal in the well region,
leading to the phenomena of multiple channelled filtering. Through these structures,
the photonic bandgaps (PBGs) can be enlarged effectively, and narrow multichannel
filters can be obtained when the constituent PBGs are designed properly [9, 10]. For
these structures, however, the resonance modes as well as the PBGs vary noticeably
with different incident angles and polarizations. These multi-channel filters depend
on the defects and the angle of incident light.
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In 1970, Esaki and Tsu first presented the structures of semiconductors quantum
well structures (SQWS) [11]. In it, the wave functions of electrons are considerably
modified due to the quantum confinement effects, and the electronic energies are
quantized. Simultaneoudly, the quantum confinement leads to many new physical
phenomena that do not exist in the usual semiconductors. Similarly, the photonic
quantum wells structures (PQWS) can aso be constructed provided that the band
gaps of the constituent photonic crystals are aligned properly [12-15].

Using an electronic quantum well as an analogy, photonic quantum well has
been proposed by inserting a photonic well into photonic barriers [16-17]. Due to
the confinement effect of photonic barriers, quantized confined modes in such
structures are predicted in these studies. If the frequency is tuned to the frequency of
the quantized confined modes, the light will be transmitted in manner of resonance,
leading to the multiple channeled filtering phenomena [18, 19]. So, the quantized
confined modes are also called the resonant modes. It must be noted here that
resonant modes in conventional photonic QW come into being owing to the
confinement effect of Bragg gap. Therefore, the resonant modes in the Bragg gap
depend strongly on incident angles and polarizations because of multiple scattering.
For this reason, the phenomenon has only been used for filters under the limit of
normal incidence.

A variety of new devices have been developed based on semiconductor
guantum wells (QWSs) which have great impacts on modern sciences and
technologies. Naturaly, their photonic counterparts, photonic QWSs, have also
attracted intensive attentions [20-22]. Structures consisting of two different SNMs
have been proposed then to obtain omnidirectional and multi-channel filtering [23-
24]. When the average permittivity and average permeability of the whole structure
equal zero, there will be a number of resonance modes insensitive to incident angles.
But the number of resonance modes in these structures cannot be accurately
controlled by adjusting the number of periods in the constituent PhCs, and the
resonance modes usually appear in pairs.

Semiconductor quantum-wells (QWSs) rise to many interesting and novel
phenomena and novel quantum electronic devices as well because it can confine the
electronic states on the quantum length scale. We can use different PCs to form a
photonic QW structure by making the proper lineup of the PBGs of the constituent
PCs [24-28] similar to semiconductor QW structures. These quantized states have a
high transmissivity via resonant tunneling leading to potential applications such as
multiple channeled filters [26]. The photonic barriers of conventional photonic QWs
rely on Bragg gaps because the refractive indices of its al constituents are positive.
As we know that Bragg gaps owning to Bragg scatterings depend strongly on the
details of the interference process. When the angle of incident light changes, the
interference process within a PC changes accordingly, leading to a shift of Bragg
gaps. Bragg gaps are a'so polarization-dependent because the interference process is
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also sensitive to the polarization of light. Bragg gaps are aso strongly dependent on
thickness disorder because thickness disorders also influence the interference
Process.

In this paper, we have studied theoretically the quantized confined photonic
states in 1-D photonic QWs in which the photonic barrier is based on the zero-n
gaps. It is found that the number of the quantized confined photonic states can be
tuned ssmply by changing the number of the period of the photonic well region.
Moreover, these confined photonic states are insensitive to the incident angle and
polarization. As a result, a new type of multiple channeled filters that are
independent of incident angle, polarization, and thickness disorder could be
achieved.

MATHMATICAL FORMULATION

Here, the 1-D photonic QWs are composed of a photonic well region
sandwiched with a photonic barrier region on both sides. The barrier regionisa1-D
PC consisting of two slabs A and B repeating alternatively. The dielectric constant
and permeability of the material A is€a =11, pa = 1. Material B is anegative-index
material, which is assumed to be isotropic and dispersive. For the sake of an
illustrative calculation, we suppose that the effective permittivity and permeability
are given by

oy ) )
B()1(—2) ms()l‘(_)'

W w?
where Wy, is the electronic plasma frequency and w,,, is the magnetic

plasma frequency. Such dispersion can be realized in a composite made of

periodically LC loaded transmission lines. W,,, W, ,and w are the frequencies

measured in GHz. In the following calculation, we choose W, =30 GHz and W,
= 20 GHz. Thethickness of slabs A and B are da = 14.8 mm and dg = 3.7 mm.

The well region is a conventional 1-D PC consisting of two dielectric slabs C
and D repeating alternatively. The parameters for the material C are €c = 11, pc =1,
dc = 52 mm, while those for the material D are €, = 6, up = 1, dp = 13 mm. The
stacking of the constituent PCs for forming photonic QW structuresis similar to that
of semiconductor ones, namely (AB)m(CD)n(AB), where m and n are the numbers
of the AB and CD layers respectively.

Let a plane wave be incident from the vacuum into the 1D PC at an incident
angle q with +Z direction. Generaly the amplitudes of the electric and magnetic
fields at any two positions Z and Z+DZ on the two surfaces of a layer can be
related via a transfer matrix [29, 30],
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where k) =w/c,fe; /m |/1- (sin®q/e;m) is the z component of the wave vector

k! inthe ™ layer, cis speed of light in the vacuum and Dz is the thickness of the

layer. For TE wave, q; :\/gj/\/ﬁ\/l- (sinzq/elm); for TM wave,
- iy /o I o)

If x;(w) (i,j=12) are the elements of the matrix X (w) :OjZ:NiTJ. (d;,w), which

represents the total transfer matrix connecting the amplitudes of the transmitted and
the reflected waves at the incident end and those at the exit end, then the
transmission coefficient t(w) for both TE and TM waves passing through this 1D PC

into a vacuum can be obtained as

t(w) =

29,
[AoX 5 (W) + g Xy; (W)] - [dg0eXy, (W) + X, (W)]

where, q, =0, :\/a/m)\/l- sin’q/e,m, =cosq for the vacuum (
e, =1 and m, =1) of the space z < 0 before the incident end and the space z > d

after the exit end, where d is the total length of the 1D PC.
RESULTS AND DISCUSSION

The photonic band gap of PC AB is a zero- n gap since in this frequency
range the permittivity and permeability of material B are both negative. We choose
the parameters of the PC CD such that the photonic band of this PC CD isjust inside
the zero-_n gap. Thus, PC AB acts as a photonic barrier and PC CD acts as a
photonic well. As we see in semiconductor or conventional photonic QWs, here, we
can also expect that when the second photonic band of PC CD will confine in the
zero-_ngap of PC AB, it will lead to quant| zed photonlc states [26]
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Fig. 1. Transmittance of photonic QWs (a) (AB)°(CD)(AB)° (b) (AB)*(CD)*(AB)°
and (c) (AB)°(CD)*(AB)° when the incident angle equals to 0°. The sharp peaks in
the curve correspond to the quantized confined photonic states.

In the above figures 1(a)-(c), the transmittance of 1-D photonic QWs is
shown for different number of periods in the photonic well as calculated by the
transfer matrix method. We observe sharp peaks in the transmission spectra in the
frequency region from 0.70 to 1.5 GHz which corresponds to the zero-_n gap. The
quantized confined photonic states correspond to these sharp peaks. High
transmission occurs via resonant tunneling for the electromagnetic waves with
frequency equal to those of the quantized states. It is observed that the number of the
confined states is just equal to the number of the CD layers. This is similar to that
found in conventional photonic QWs [26] and it is termed as multiple filtering
phenomena.

As it is investigated that in conventional photonic QWSs, the confined
photonic states are strongly dependent on the incident angles and polarizations. This
is due to the reason that the conventional PBG (acting as the photonic barrier)
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originates from multiple Bragg scatterings which depend strongly on the above
parameters. But we observe here that the confined photonic states in photonic QWs
based on the zero- n gap show rather distinct features from conventional ones.
These are insensitive to both inci dent angl esand polarizati ons.

1 I
AN fJ\\
0.1 - =
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=U.Ol ~ =
= -3
10”1 —
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— o-10"
10° F -
]0‘6 I I I I I I
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0.5 0.6 0.8 1 1.2 1.4 1.6

Frequency(GHz)
Fig. 2. (a) Transmittance of the Photonic QW (AB)°(CD)*(AB)° for TE mode (solid
line) and TM mode (dashed line) when the incident angle is equal to 10° (b)
Transmittance of the photonic QW (AB)>(CD)3}(AB)® for TE mode when the
incident angleis equal to 0° (solid line), 10° (dotted line) and 15° (dashed line).

The calculated transmission spectra of the photonic QW (AB)>(CD)*(AB)?
shown in figures 2 at different incident angles and polarizations. In figure 2(b), we
have plotted the transmission spectra of the photonic QW (AB)>(CD)*(AB)3 for both
TE and TM polarizations. We observe that both the zero-_n gap and the confined
photonic states are nearly identical for both TE and TM polarizations. This featureis
absent in the conventional photonic QWs. From the figure 2 (@), it can be
investigated that the photonic band edges of the zero-_n gap keep almost invariant at
different incident angles and the sharp peaks in the transmission spectra are nearly
unaltered upon the change in incident angles. This observation is quite different
from the conventional photonic QWs where the Bragg gap acts as the photonic
barrier. For a Bragg gap, when the incident angle changes, not only the width and
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position of the gap but also the confined photonic states will change accordingly.
These characteristics could render a multiple channeled filter that is independent of
both incident angle and polarization.

In conclusion, we have studied the photonic QWs based on the zero-_n gap.
The transmittance spectra of the photonic QWSs are investigated under the conditions
for different incident angles, polarizations and thickness disorders. It is found that
this new kind of photonic QWs have unique properties distinct from the
conventional ones. The photonic QW is very weak dependent on the incident angle
and polarization due to the zero- n gap and it is also insensitive to thickness disorder
of the barrier PC. These features are helpful to improve the performance of the
multiple channeled filters.
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QSAR Study of HEPT Derivatives Against HIV Using

Quantum Chemical Descriptors
M ohiuddin Ansari*

I ntroduction:
Acquired immunodeficiency syndrome (AIDS) is caused by the depletion of helper

lemphocytes1 through infection by the human immunodeficiency virus® type
1(HIV-1)3 and human immunodeficiency virus type 2(HIV-2)4. Both of these
retroviruses require a reverse transcriptase (RT) to convert virad RNA into proviral
DNA>® that can then be inserted into the host DNA. RT has become an important
target for drug discovery because of its critical rolein HIV production. RT inhibitors
can be divided into two mgor categories, nucleoside analogues and non-nucleoside
inhibitors. Nucleoside analogues7 cause chain termination when they are
incorporated within newly synthesized DNA. Non-nucleoside inhibitors block RT by
binding to a pocket adjacent to the catalytic site of the enzyme and thereby disrupt
the conformation of several amino acids essential for proper RT function. In this
context, the non-nucleoside reverse transcriptase inhibitors (NNRTIs)8 gained the

greatest importance because of their specificity and their low cytotoxicityg. HEPT
ligands interact uncompetitive with an allosteric site of the enzyme and don’t affect
in adirect way the substrate binding. Actually, NNRTI have a higher binding affinity
to the ligand enzyme complex than to the free enzyme. The HEPT ligand — enzyme
interaction leads to enzymatic conformational variations meaning that the enzyme’s
active site has a decreased affinity to the natural substrate. This property is valid
only regarding the HIV-1 RT, HEPT ligands are inactive against HIV-2 or other
retroviruses. The NNRTI exclusive specificity for the HIV-1 RT is due to the
presence at the level of this enzyme (and not in the case of other RT or
DNApolymerases) of a flexible extreme hydrophobic pocket in which HEPT
derivatives (different from natural substrate analogues) fit and can be bound.
Literature data regarding quantitative studies upon chemical structure—biological
activity relationships (QSAR)lO'16 in the class of HEPT derivatives are strictly
related to the presence or absence of atomic groups in certain positions on the HEPT
genera structure. Our research is directed towards an extended HEPT series and is
performed using the Hansch model with quantum chemical descriptors adapted to
multi-linear regression technique (MLR).

1. Deptt. Of Chemistry, M. L. K. (P.G.) College Balrampur (U P)
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A number of RT inhibitors including various non-nucleosides RT inhibitors
(NNRTIs) have been discovered. Generally, these compounds are less toxic and
more stable than nucleoside RT inhibitors. Lower metabolism and clearance rates
are further advantages of NNRTIs. HEPT (1-[(2-hydroxyethoxy)methyl]-6-
(phenylthio)thymine) forms the NNRTI series that does not target an active site of
polymerase but rather the enzyme dlosteric site. The interactions of these
compounds with RT have been thoroughly investigated and the crystal structures of
several ligand-enzyme complexes have been determined. The HEPT compounds that
have been identified as NNRTIs and their observed activity in terms of log(1/ECs),
where EC50 represents the concentration which produces a 50% protection of MT-4
cells against the direct toxic HIV-1 effect, are presented in Table-1.

M ethodology:

The computer aided techniques, such as AM1, PM3Y are employed to evaluate the
electronic properties of anti HIV HEPT derivatives and with the help of quantitative
values, MLR equations will be developed for finding the QSAR models, which have
high predictive power.PM3 is very valuable and important parameterization. Hence |
have used PM3 method for calculation of anti-HIV HEPT derivatives. The hundred
and seven derivatives of HEPT are on parent skeleton [A]. QSAR study we have
been used following descriptors:

Molecular weight (M)

Heat of formation (H:”

Total energy (Ev)

HOMO value (eHOMO)

LUMO vaue (eLUMO)

Electronegativity (c)

. Absolute hardness (h)

For QSAR prediction, the 3D modeling and geometery optimization of all the
compounds have been done with the help of PCModel software using PM3
hamiltonian’. The MOPAC calculations have been performed with WINMOPAC
7.21 software, by applying keywords PM3 Charge=0 Gnorm=0.1, Bonds, Geo-OK,
Vectors density. In DFT, the electronegativity, commonly known to a chemist, is
define as the negative of a partial derivative of energy E of an atomic or molecular
sys{gm with respect to the number of electrons N with a constant external potential

n(r)

No o s wpr

nFE-C= - (dEdN)n(r) Eq.(2)
In accordance with the earlier work of Iczkowski and Margrave,19 it should be
stated that when assuming a quadratic relationship between E and N and in a finite
difference approximation, Eq. 1 may be rewritten as

c=- me- (IE+EA)2 Eq. (2)
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where IE and EA are the vertical ionization energy and electron affinity,

respectively, thereby recovering the electronegativity definition of Mulliken®
Moreover, a theoretical justification was provided for Sandersons principle of
electronegativity equalization, which states that when two or more atoms come
together to form a molecule, their electronegativities become adjusted to the same
intermediate value *"** The absolutehardnesshis define as
h=(IP-EA) /2 Eq. (3)

where IP and EA are the ionization potential and electron affinity respectively, of the
chemical species. According to the Koopman’s theorem, the IP is simply the eigen
value of the HOM O with change of sign and the EA isthe eigen value of the LUMO
with change of sign hence the equations 2 and 3 can be written as

¢ = (eLUMO+eHOM0)/2 Eq. (4)
h =(eLUMO-eHOMO)/2 Eq. (5
The heat of formation is defined as:
DHfozEeIect-"'Enuc-'Eisol-+Eatom Eq (6)

whereEge. IS the electronic energy, Ene. is the nuclear-nuclear repulsion energy,
Eiso IS the energy required to strip all the valence electrons of all the atoms in the
system, and EaomiS the total heat of atomization of all the atoms in the system. The
total electronic energy of the system is given by 24

E+=12R(H+F) Eq.(7)
whereRis the density matrix and H is the one-electron matrix. F isfock matrix.
For regression analysis, we used project leader programme associated with CAChe
pro software of Fujitsu. Various regression equation were developed for the
prediction of activity. The values of descriptors have been calculated by the above
equation.

Results and discussion:

PM3 calculation provides the vauable theoretical informations useful for drug
design and QSAR studies. PM 3 based calculation of the above descriptors have been
made to obtain the values of the descriptors with the help of MOPAC and Cache
software. The values of descriptors in different combination have been put to multi
linear regression analysis (MLR) to obtain the predicted activity of the compounds
listed in Table-1. Values of quantum chemical descriptors of HEPT derivatives are
included in Table-2. The predicted activity has been compared with the observed
activity and their qualities have been adjudged by the values of cross validation and
correlation coefficients.

The predicted activities PA1-PA162 define the QSAR models. The QSAR model
having regression-coefficient (also called correlation coefficient) greater than 0.5
and cross-validation coefficient greater than 0.2 is said to possess good predictive
power. As the value of correlation coefficient increases, the predictive power of
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QSAR mode increases. QSAR models have been defined with the help of 162
Multilinear Regression (MLR) equations.

Top 10 good QSAR models of HEPT derivatives have been arranged in decreasing
order of their predictive power and shown in Table-3.

Best QSAR model:

Best QSAR model of HEPT derivatives has been obtained by using the descriptors
viz. heat of formation, LUMO energy, total energy and global softness. The values
of correlation and cross-validation coefficients are 0.978065 and 0.976775
respectively. These values indicate that the predictive power of the QSAR model
PA111 is very good and it can be utilized in the prediction of activity of any
unknown HEPT derivative. MLR equation of QSAR model PA111 is given below-
PA111=0.0503869*AH;+0.133351*¢LUMO-0.317498* TE+10.7356* S-48.6342
rCV~2=0.976775 r"2=0.978065

Graph between observed and predicted activities PA111 is shown in Graph-1 which
clearly shows that the observed and predicted values are very close.

Second best QSAR modd!:

Second best QSAR model of HEPT derivatives has been obtained by using the
descriptors viz. heat of formation, electronegativity, total energy and global softness.
The values of correlation and cross-validation coefficients are 0.978059 and
0.976781 respectively. These values indicate that the predictive power of the QSAR
model PA122 is very good and it can be utilized in the prediction of activity of any
unknown HEPT derivative. MLR equation of QSAR model PA122 is given below-
PA122=0.0503986*AH;-0.317013*TE+0.127271*X+6.49677*S-47.5129
rCVv/2=0.976781 r"2=0.978059

Conclusion:
Best QSAR model of HEPT derivatives has been obtained by using the descriptors
viz. heat of formation, LUMO energy, total energy and global softness. The values
of correlation and cross-validation coefficients are 0.978065 and 0.976775
respectively.
Heat of formation alone is the best descriptor of activities of HEPT derivatives
because it alone produces a QSAR model with 0.974798 value of correlation
coefficient. Next best descriptor of activity, with 0.73 vaue of correlation
coefficient, istotal energy.
Any combination of quantum chemical descriptors, in which either heat of formation
or total energy is present, is capable to produce very good QSAR model.

Table-1: Chemical structuresof HEPT derivatives with observed values of

anti-HIV activitiesin terms of log(L/ECsp)

Compound Observed
No. R1 R2 R3 X Activity
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Compound R1 R? R3 X Obsgryed
No. Activity
1 2-Me Me CH,OCH,CH,0H @] 4.150
2 2-NO, Me CH,OCH,CH,0H @] 3.850
3 2-OMe Me CH,OCH,CH,0H O 4.720
4 3-Me Me CH,OCH,CH,0OH O 5.590
5 3-Et Me CH,OCH,CH,0H O 5.570
6 3-t-Bu Me CH,OCH,CH,0OH @) 4.920
7 3-CF; Me CH,OCH,CH,0H @] 4.350
8 3-F Me CH,OCH,CH,0H @) 5.480
9 3-Cl Me CH,OCH,CH,0H @) 4.890
10 3-Br Me CH,OCH,CH,0H @] 5.240
11 3 Me CH,OCH,CH,0H @] 5.000
12 3-NO, Me CH,OCH,CH,0H @) 4.470
13 3-OH Me CH,OCH,CH,0H @] 4.090
14 3-OMe Me CH,OCH,CH,0H @] 4.660
15 3.5-Me, Me CH,OCH,CH,0H @] 6.590
16 3,5-Cl, Me CH,OCH,CH,0H O 5.890
17 3.5-Me, Me CH,OCH,CH,0H S 6.660
18 3-COOMe Me CH,OCH,CH,0OH O 5.100
19 3-COMe Me CH,OCH,CH,0H @] 5.140
20 3-CN Me CH,OCH,CH,0H @] 5.000
21 H CH,CH=CH, CH,OCH,CH,0H @] 5.600
22 H Et CH,OCH,CH,0H S 6.960
23 H Pr CH,OCH,CH,0H S 5.000
24 H i-Pr CH,OCH,CH,0H S 7.230
25 3.5-Me, Et CH,OCH,CH,0H S 8.110
26 3.5-Me, i-Pr CH,OCH,CH,0H S 8.300
27 3,5-Cl; Et CH,OCH,CH,0H S 7.370
28 H Et CH,OCH,CH,0OH O 6.920
29 H Pr CH,OCH,CH,0OH O 5.470
30 H i-Pr CH,OCH,CH,0H O 7.200
31 3.5-Me, Ei CH,OCH,CH,0H @] 7.890
32 3.5-Me, i-Pr CH,OCH,CH,0H @] 8.570
33 3,5-Cl, Et CH,OCH,CH,0H @] 7.850
34 4-Me Me CH,OCH,CH,0H @] 3.660
35 H Me CH,OCH,CH,0H @] 5.150
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Compound R1 R? R3 X Obsgryed
No. Activity
36 H Me CH,OCH,CH,0H S 6.010
37 H I CH,OCH,CH,0H @] 5.440
38 H CH=CH, CH,OCH,CH,0H O 5.690
39 H CH=CHPh CH,OCH,CH,0OH O 5.220
40 H CH,Ph CH,OCH,CH,0H O 4.370
41 H CH=CPh, CH,OCH,CH,0OH @) 6.070
42 H Me CH,OCH,CH,OMe @] 5.060
43 H Me CH,OCH,CH,0ACc @) 5.170
44 H Me CH,OCH,CH,OCOPh | O 5.120
45 H Me CH,OCH;Me @] 6.480
46 H Me CH,OCH,CH,CI @] 5.820
47 H Me CH,OCH,CH,N3 @) 5.240
48 H Me CH,OCH,CHF @] 5.960
49 H Me CH,OCH,CH;Me @] 5.480
50 H Me CH,OCH,Ph @] 7.060
51 H Et CH,OCH;Me O 7.720
52 H Et CH,OCH;Me S 7.580
53 3.5-Me, Et CH,OCH;Me O 8.240
54 3.5-Me, Et CH,OCH;Me S 8.300
55 H Et CH,OCH,Ph @] 8.230
56 3.5-Me, Et CH,OCH,Ph @] 8.550
57 H Et CH,OCH,Ph S 8.090
58 3.5-Me, Et CH,OCH,Ph S 8.140
59 H i-Pr CH,OCH;Me @] 7.990
60 H i-Pr CH,OCH,Ph @] 8.510
61 H i-Pr CH,OCH;Me S 7.890
62 H i-Pr CH,OCH,Ph S 8.140
63 H Me CH,OMe O 5.680
64 H Me CH,OBu O 5.330
65 H Me Et O 5.660
66 H Me Bu @] 5.920
67 3,5-Cl, Et CH,OCH;Me S 7.890
68 H Et CH,O-i-Pr S 6.660
69 H Et CH,0O-c-Hex S 5.790
70 H Et CH,OCH,-c-Hex S 6.450
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Compound Observed
No. R1 R2 R3 X Activity
71 H Et CH,OCH,CgH4(4-Me) S 7.110
72 H Et CH,OCH,CgH4(4-Cl) S 7.920
73 H Et CH,OCH,CH,Ph S 7.040
74 3,5-Cl, Et CH,OCH;Me @) 8.130
75 H Et CH,O-i-Pr O 6.470
76 H Et CH>0-c-Hex @) 5.400
77 H Et CH,OCH,-c-Hex @] 6.350
78 H Et CH,OCH,CH,Ph O 7.020
79 H c-Pr CH>,OCH:;Me S 7.020
80 H c-Pr CH,OCH;Me @] 7.000
81 H Me CH,OCH,CH,0CsH3-n | O 4.460
82 2-Cl Me CH,OCH,CH,0H @) 3.890
83 3-CH,OH Me CH,OCH,CH,0H @] 3.530
84 4-F Me CH,OCH,CH,0H @] 3.600
85 4-Cl Me CH,OCH,CH,0H @] 3.600
86 4-NO, Me CH,OCH,CH,0H O 3.720
87 4-CN Me CH,OCH,CH,OH O 3.600
88 4-OH Me CH,OCH,CH,OH O 3.560
89 4-OMe Me CH,OCH,CH,OH @] 3.600
90 4-COMe Me CH,OCH,CH,OH @] 3.960
91 4-COOH Me CH,OCH,CH,OH O 3.450
92 3-CONH; Me CH,OCH,CH,0H @] 3.510
93 H COOMe CH,OCH,CH,0H @] 5.180
9 H CONHPhH CH,OCH,CH,0H @] 4.740
95 H SPh CH,OCH,CH,0H @] 4.680
96 H CCH CH,OCH,CH,0H @] 4.740
97 H CCPh CH,OCH,CH,0H @] 5.470
98 3-NH, Me CH,OCH,CH,OH O 3.600
99 H COCHMe, CH,OCH,CH,0H O 4.920
100 H COPh CH,OCH,CH,OH @) 4.890
101 H CCMe CH,OCH,CH,0H O 4.720
102 H F CH,OCH,CH,0H O 4.000
103 H Cl CH,OCH,CH,0H O 4.520
104 H Br CH,OCH,CH,0H @] 4.700
105 H Me CH,OCH,CH,OCH,Ph | O 4.700
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Compound R1 R? R3 X Obsgryed
No. Activity
106 H Me H @] 3.600
107 H Me Me @] 3.820

Table-2: Values of quantum chemical descriptorsof HEPT derivativesused in
the development of QSAR models

c 4=

S > > S 2 8
s 82 |5 5§ B, T | Z|¢& § _

@ = = >

3| 58 dc|as| 28 | § 8 & 2

L= |03 02| Ys s c 9 L 5
E Y ® ~ ~ 3 o <
S S S = s s 3 = = T <
O| =< | 0O S ° = B 3 S

T = L < o
1 |-116.987 | -9.297 | -1.026 | -180.525 | 322.378 | -5.162 | 4.135 | 0.121 | 4.150
2 |-118.265| -9.321 | -2.176 | -180.440 | 353.349 | -5.749 | 3.572 | 0.140 | 3.850
3 |-109.962 | -9.121 | -0.948 | -180.685 | 338.378 | -5.035 | 4.086 | 0.122 | 4.720
4 | -89.661 | -9.236 | -0.921 | -180.331 | 322.378 | -5.078 | 4.157 | 0.120 | 5.590
5 ] -89.016 | -9.048 | -1.009 | -180.925 | 336.405 | -5.029 | 4.020 | 0.124 | 5.570
6 | -91.445 | -9.057 | -1.076 | -180.142 | 364.459 | -5.066 | 3.991 | 0.125 | 4.920
7 |-109.460 | -9.453 | -1.369 | -180.581 | 376.350 | -5.411 | 4.042 | 0.124 | 4.350
8 | -81.596 | -9.388 | -1.298 | -180.100 | 326.342 | -5.343 | 4.045 | 0.124 | 5.480
9 -99.972 | -9.307 | -1.242 | -180.733 | 342.797 | -5.274 | 4.032 | 0.124 | 4.890

10 | -98.817 | -9.359 | -1.094 | -180.832 | 387.248 | -5.227 | 4.133 | 0.121 | 5.240

11 | -95.038 | -9.159 | -1.209 | -180.164 | 434.248 | -5.184 | 3.975 | 0.126 | 5.000

12 | -109.350 | -9.526 | -2.158 | -180.315 | 353.349 | -5.842 | 3.684 | 0.136 | 4.470

13 | -119.042 | -9.105 | -1.064 | -180.508 | 324.351 | -5.085 | 4.021 | 0.124 | 4.090

14 | -101.017 | -9.207 | -0.955 | -180.168 | 338.378 | -5.081 | 4.126 | 0.121 | 4.660

15 | -65.074 | -9.148 | -0.940 | -181.213 | 336.405 | -5.044 | 4.104 | 0.122 | 6.590

16 | -89.381 | -9.297 | -1.184 | -181.015 | 377.242 | -5.240 | 4.057 | 0.123 | 5.890

17 | -61.843 | -9.055 | -1.407 | -181.233 | 352.466 | -5.231 | 3.824 | 0.131 | 6.660

18 | -99.279 | -9.308 | -1.241 | -180.793 | 366.388 | -5.275 | 4.033 | 0.124 | 5.100

19 | -99.576 | -9.244 | -1.126 | -180.804 | 350.389 | -5.185 | 4.059 | 0.123 | 5.140

20 | -95.038 | -9.424 | -1.350 | -180.764 | 333.361 | -5.387 | 4.037 | 0.124 | 5.000

21 | -85.486 | -9.235 | -0.822 | -180.134 | 334.389 | -5.028 | 4.206 | 0.119 | 5.600

22 | -69.567 | -8.961 | -1.287 | -181.117 | 338.439 | -5.124 | 3.837 | 0.130 | 6.960

23 | -91.038 | -9.028 | -1.418 | -180.764 | 352.466 | -5.223 | 3.805 | 0.131 | 5.000
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24 | -59.819 | -9.019 | -1.376 | -181.393 | 352.466 | -5.198 | 3.822 | 0.131 | 7.230
25 | -41.342 | -9.089 | -1.420 | -181.642 | 366.492 | -5.254 | 3.835 | 0.130 | 8.110
26 | -31.001 | -9.063 | -1.268 | -181.195 | 380.519 | -5.165 | 3.897 | 0.128 | 8.300
27 | -59.356 | -9.151 | -1.587 | -181.433 | 407.329 | -5.369 | 3.782 | 0.132 | 7.370
28 | -61.271 | -9.541 | -0.930 | -181.306 | 322.378 | -5.235 | 4.305 | 0.116 | 6.920
29 | -85.772 | -9.311 | -0.936 | -180.897 | 336.405 | -5.123 | 4.187 | 0.119 | 5.470
30 | -59.346 | -9.385 | -1.087 | -181.385 | 336.405 | -5.236 | 4.149 | 0.121 | 7.200
31 | -45.211 | -9.503 | -0.899 | -181.180 | 350.432 | -5.201 | 4.302 | 0.116 | 7.890
32 | -35.252 | -9.264 | -0.969 | -181.771 | 364.459 | -5.116 | 4.147 | 0.121 | 8570
33 | -45.915 | -9.480 | -1.205 | -181.568 | 391.268 | -5.342 | 4.138 | 0.121 | 7.850
34 | -111.605 | -9.207 | -0.924 | -180.186 | 322.378 | -5.066 | 4.142 | 0.121 | 3.660
35 | -99.400 | -9.313 | -0.954 | -180.807 | 308.351 | -5.133 | 4.179 | 0.120 | 5.150
36 | -79.275 | -9.033 | -1.272 | -181.049 | 324.412 | -5.153 | 3.881 | 0.129 | 6.010
37 | -85.300 | -8.809 | -1.170 | -180.888 | 420.221 | -4.990 | 3.820 | 0.131 | 5.440
38 | -81.903 | -9.078 | -1.096 | -180.959 | 320.362 | -5.087 | 3.991 | 0.125 | 5.690
39 | -95.169 | -8.815 | -1.252 | -180.126 | 396.460 | -5.034 | 3.782 | 0.132 | 5.220
40 | -107.118 | -9.307 | -0.964 | -180.587 | 384.449 | -5.136 | 4.172 | 0.120 | 4.370
41 | -71.220 | -9.167 | -0.859 | -181.066 | 460.547 | -5.013 | 4.154 | 0.120 | 6.070
42 | -95.983 | -9.062 | -1.023 | -180.781 | 322.378 | -5.042 | 4.020 | 0.124 | 5.060
43 | -99.048 | -9.050 | -0.981 | -180.112 | 366.388 | -5.015 | 4.035 | 0.124 | 5.170
44 | -99.927 | -9.144 | -1.110 | -180.798 | 396.460 | -5.127 | 4.017 | 0.124 | 5.120
45 | -75.009 | -9.045 | -1.006 | -181.182 | 292.352 | -5.025 | 4.019 | 0.124 | 6.480
46 | -81.616 | -9.125 | -1.095 | -180.996 | 326.797 | -5.110 | 4.015 | 0.125 | 5.820
47 | -95.817 | -9.372 | -1.393 | -180.832 | 333.364 | -5.383 | 3.990 | 0.125 | 5.240
48 | -71.154 | -9.166 | -1.177 | -181.035 | 310.343 | -5.172 | 3.994 | 0.125 | 5.960
49 | -87.596 | -9.047 | -1.008 | -180.100 | 306.379 | -5.027 | 4.020 | 0.124 | 5.480
50 | -55.808 | -9.258 | -0.900 | -181.345 | 354.423 | -5.079 | 4.179 | 0.120 | 7.060
51 | -49.201 | -9.313 | -1.001 | -181.532 | 306.379 | -5.157 | 4.156 | 0.120 | 7.720
52 | -55.663 | -8.960 | -1.325 | -181.492 | 322.439 | -5.142 | 3.817 | 0.131 | 7.580
53 | -39.056 | -9.456 | -1.063 | -181.178 | 334.432 | -5.260 | 4.196 | 0.119 | 8.240
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54 | -35.001 | -9.008 | -1.360 | -181.695 | 350.493 | -5.184 | 3.824 | 0.131 | 8.300
55 | -39.232 | -9.262 | -1.023 | -181.675 | 368.450 | -5.142 | 4.119 | 0.121 | 8.230
56 | -35.604 | -9.004 | -0.907 | -181.766 | 396.503 | -4.956 | 4.048 | 0.124 | 8.550
57 | -49.694 | -9.069 | -1.394 | -181.136 | 384.510 | -5.231 | 3.837 | 0.130 | 8.090
58 | -41.814 | -9.027 | -1.311 | -181.650 | 412.564 | -5.169 | 3.858 | 0.130 | 8.140
59 | -45.452 | -9.195 | -0.993 | -181.108 | 320.406 | -5.094 | 4.101 | 0.122 | 7.990
60 | -34.307 | -9.020 | -0.983 | -181.754 | 382.476 | -5.002 | 4.019 | 0.124 | 8.510
61 | -45.211 | -9.031 | -1.389 | -181.580 | 336.466 | -5.210 | 3.821 | 0.131 | 7.890
62 | -49.814 | -9.073 | -1.326 | -181.650 | 398.537 | -5.199 | 3.873 | 0.129 | 8.140
63 | -85.079 | -9.060 | -1.016 | -180.956 | 278.325 | -5.038 | 4.022 | 0.124 | 5.680
64 | -90.234 | -9.048 | -1.008 | -180.857 | 320.406 | -5.028 | 4.020 | 0.124 | 5.330
65 | -81.430 | -9.099 | -1.097 | -180.951 | 262.326 | -5.098 | 4.001 | 0.125 | 5.660
66 | -78.858 | -9.095 | -1.099 | -181.624 | 290.379 | -5.097 | 3.998 | 0.125 | 5.920
67 | -45.211 | -9.125 | -1.552 | -181.580 | 391.330 | -5.338 | 3.786 | 0.132 | 7.890
68 | -69.843 | -9.055 | -1.429 | -181.233 | 336.466 | -5.242 | 3.813 | 0.131 | 6.660
69 | -83.144 | -9.017 | -1.370 | -180.587 | 376.531 | -5.193 | 3.823 | 0.131 | 5.790
70 | -79.537 | -9.078 | -1.431 | -181.173 | 390.558 | -5.255 | 3.823 | 0.131 | 6.450
71 | -59.929 | -9.041 | -1.385 | -181.360 | 398.537 | -5.213 | 3.828 | 0.131 | 7.110
72 | -49.684 | -9.092 | -1.424 | -181.588 | 418.955 | -5.258 | 3.834 | 0.130 | 7.920
73 | -62.160 | -9.063 | -1.405 | -181.540 | 398.537 | -5.234 | 3.829 | 0.131 | 7.040
74 | -40.990 | -9.470 | -1.188 | -181.647 | 375.269 | -5.329 | 4.141 | 0.121 | 8.130
75 | -79.185 | -9.047 | -0.970 | -181.179 | 320.406 | -5.008 | 4.038 | 0.124 | 6.470
76 | -81.003 | -9.299 | -0.988 | -180.877 | 360.470 | -5.143 | 4.156 | 0.120 | 5.400
77 | -70.295 | -9.295 | -0.977 | -181.545 | 374.497 | -5.136 | 4.159 | 0.120 | 6.350
78 | -60.512 | -9.326 | -1.014 | -181.334 | 382.476 | -5.170 | 4.156 | 0.120 | 7.020
79 | -60.512 | -9.014 | -1.381 | -181.334 | 334.450 | -5.198 | 3.816 | 0.131 | 7.020
80 | -69.864 | -9.043 | -1.056 | -181.529 | 318.390 | -5.050 | 3.994 | 0.125 | 7.000
81 | -105.535 | -9.055 | -1.014 | -180.612 | 378.485 | -5.035 | 4.020 | 0.124 | 4.460
82 | -111.560 | -9.143 | -1.173 | -180.451 | 342.797 | -5.158 | 3.985 | 0.125 | 3.890
83 | -121.891 | -9.121 | -1.052 | -180.550 | 352.404 | -5.087 | 4.035 | 0.124 | 3.530
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84 | -120.660 | -9.215 | -1.219 | -180.369 | 326.342 | -5.217 | 3.998 | 0.125 | 3.600
85 | -129.660 | -9.064 | -1.184 | -180.369 | 342.797 | -5.124 | 3.940 | 0.127 | 3.600
86 | -118.549 | -9.385 | -2.202 | -180.403 | 353.349 | -5.793 | 3.592 | 0.139 | 3.720
87 | -120.660 | -9.388 | -1.355 | -180.569 | 333.361 | -5.372 | 4.017 | 0.124 | 3.600
88 | -129.363 | -9.392 | -0.912 | -180.358 | 324.351 | -5.152 | 4.240 | 0.118 | 3.560
89 | -120.660 | -9.178 | -0.979 | -180.369 | 338.378 | -5.079 | 4.099 | 0.122 | 3.600
90 |-111.328 | -9.258 | -1.228 | -180.571 | 350.389 | -5.243 | 4.015 | 0.125 | 3.960
91 | -123.298 | -9.365 | -1.294 | -180.327 | 352.361 | -5.330 | 4.035 | 0.124 | 3.450
92 | -129.243 | -9.278 | -1.247 | -180.544 | 351.376 | -5.262 | 4.015 | 0.125 | 3.510
93 | -92.872 | -9.783 | -1.192 | -180.815 | 336.362 | -5.488 | 4.295 | 0.116 | 5.180
94 | -101.611 | -9.015 | -1.273 | -180.691 | 413.447 | -5.144 | 3.871 | 0.129 | 4.740
95 | -109.666 | -8.721 | -1.262 | -180.574 | 402.482 | -4.992 | 3.729 | 0.134 | 4.680
96 | -100.611 | -9.170 | -1.168 | -180.691 | 318.347 | -5.169 | 4.001 | 0.125 | 4.740
97 | -81.772 | -8.986 | -1.287 | -180.897 | 394.444 | -5.136 | 3.850 | 0.130 | 5.470
98 | -122.660 | -8.906 | -1.060 | -180.369 | 323.366 | -4.983 | 3.923 | 0.127 | 3.600
99 | -99.445 | -9.617 | -1.237 | -180.542 | 364.415 | -5.427 | 4.190 | 0.119 | 4.920
100 | -91.972 | -9.548 | -1.153 | -180.733 | 398.433 | -5.351 | 4.197 | 0.119 | 4.890
101 | -101.962 | -9.082 | -1.118 | -180.685 | 332.373 | -5.100 | 3.982 | 0.126 | 4.720
102 | -113.625 | -9.373 | -1.214 | -180.582 | 312.315 | -5.293 | 4.080 | 0.123 | 4.000
103 | -104.480 | -9.234 | -1.132 | -180.629 | 328.770 | -5.183 | 4.051 | 0.123 | 4.520
104 | -109.314 | -9.220 | -1.070 | -180.680 | 373.221 | -5.145 | 4.075 | 0.123 | 4.700
105 | -101.314 | -9.092 | -1.100 | -180.680 | 398.476 | -5.096 | 3.996 | 0.125 | 4.700
106 | -129.660 | -9.316 | -1.132 | -180.569 | 234.272 | -5.224 | 4.092 | 0.122 | 3.600
107 | -116.791 | -9.389 | -1.049 | -180.532 | 248.299 | -5.219 | 4.170 | 0.120 | 3.820

Table-3: Top 10 good QSAR modelsof HEPT derivativesarranged in
decreasing order of their predictive power

S. No. Predicted Activity rCvAn2 rn2
1 PA111 0.976775 0.978065
2 PA122 0.976781 0.978059
3 PA101 0.976785 0.978054
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S. No. Predicted Activity rCvAn2 rn2
4 PA93 0.976776 0.978050
5 PA99 0.976776 0.978050
6 PA100 0.976776 0.978050
7 PA109 0.976776 0.978050
8 PA110 0.976776 0.978050
9 PA121 0.976776 0.978050
10 PA98 0.975805 0.978013

Graph-1: Graph between observed and predicted activities PA111 of HEPT

derivatives
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Development of Rural Region through Village

Knowledge Centers
Satish Mishra®

l. Abstract

Deendayal Research Institute, Chitrakoot is based on the philosophy of Rastra Rishi
Nana ji Deshmukh, founder of this institute, extend the benefits of information
technology to the rural areas. Information village shops are equipped with
computers, telephones, and dial-up connectivity which are established in 10 villages
of UP & MP region of Chitrakoot. Information is downloaded from the Internet and
transformed into locally specific information that directly benefits the villagers.
Such information consists of the daily local news, latest prices of agricultural crops
and inputs, weather reports, and government programs, to name afew.

One of the distinctive features of the project is local content creation by volunteers
from various sources. More than 50 databases have been created that provide
updated information on issues ranging from crop prices to government programs.
Another feature is the focus on increased participation by women. On average,
women also make up a substantial percentage of the users at each center, ranging
from 34 percent to 50 percent. Many centers have become a hub for socid
gatherings. This case study cites some examples in which discussions raised at these
centers have led to the organization of alocal voice to speak against unfair practices.

. Introduction

Deendayal Research Institute (DRI) was founded in 1972 by Nangji Deshmukh to
validate the philosophy of Integra Humanism propounded by Pandit Deendayal
Upadhyaya (1916-1968). Integral Humanism gives us avision for Indiathat, with an
approach to man and his relationship to society that is integral and complementary,
could transform India into a self-reliant and compassionate example for the world to
follow The project was conceptualized as part of a larger initiative called the “bio-

1. Research Scholar, Department of Computer Science, MGCGV, Chitrakoot
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village” project that was initiated in 2001. Aninter disciplinary dialogue on
information technology—*“Reaching the Unreached”— organized by Deendyal
Research Institute Chitrakoot in 2001 concluded that ICTs would have a major role
to play in promoting sustainable agriculture and rural development in the devel oping
world. The Information Village Research Project was an outcome of this dialogue.

A survey carried out by the foundation revealed that only 5 public and 10 private
telephones served a population of 1 2,000 in 2 villages around an area called Paldev
at Satna District. Only 13 television sets existed, out of which less than one- third
had cable connections. A Chitrakoot Rural Appraisa helped to identify the
information needs of the community, their communication habits, and the
information links in the villages. The anaysis revealed that the villagers wanted
locally and personally relevant data that would have a definite impact on their lives,
such as daily news and weather reports, agricultural crop prices, fishing information,
and information on government programs. The primary sources of information
identified were the local shopkeeper, the market place, and information exchange
among villagers. Dependence on external agencies for information, such as
government departments, universities, research centers, and industries, was
relatively weak. Project work at the mobilization stage indicated that the villagers’
information requirements could be best met by strengthening the existing linkages.
Knowledge from external sources would have to be compiled and edited in such a
way that it would become locally relevant.

The IVRP was set up with the objective of using technology as a medium of
providing to the rura poor in the villages of Chitrakoot easy access to localy
specific information.

In the first phase of the (January 2010—June 2011), information shops were set up in
four villages, along with a value-added services center in the village of Ganiwan.
Phase I| commenced in February 2010, covering 5 villagesin the region. The center
a Ganiwan functions as the hub of the network, and has six computers, two
telephone lines, and dial-up accounts to two Internet service providers (ISPs). The
other village centers have off-line wireless access to e-mail and the Internet through
the center at Ganiwan. VHF duplex radio devices facilitate voice transfer among the
centers. Information needs are identified at each center and transmitted to the hub by
e-mall across the wireless network. The staff at then tracks down the required
information from the Internet and other sources, and transmits it back to the centers
by e-mail or email attachmentsin Hindi (the local language). Standard information
requirements are compiled and dispatched daily in the form of a newsletter or as
voice messages. For illiterate villagers, information such as weather reports is
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downloaded as audio files and played over speakers located in front of the
information shops.

Before setting up a village information center, a Memorandum of Agreement is
signed by DRI and the villagers, indicating that the community will supply basic
infrastructure in the form of electricity and office space, and identify volunteers to
operate the facility. Most of the operators and volunteers are women. Working as
information providers, their status and influence in the community is enhanced. The
center has to agree to meet certain norms of operation. Each center must stay open
for a specified number of hours in a day, guard equipment against vandalism or
tampering, guarantee access to members of the low-status Dalit population, and
ensure that at least half of the trained volunteer operators are women.

A considerable share of the information is accessed from the World Wide Web and
other sources, such as research centers, government departments and institutions,
and remote sensing and meteorological centers. The center at Ganiwan maintains a
number of databases that are regularly updated (some of them twice daily) to
provide the latest news pertaining to locally relevant issues. Some of the databases
maintained contain information relating to prices of agricultural inputs (seeds,
fertilizers, and pesticides) and outputs (rice, Wheat and vegetables), central and state
government programs, health care (including a list of doctors and paramedics in
nearby hospitals and hedth information specifically related to women), cattle
diseases, transport (road conditions and cancellations of bus trips), and weather (the
appropriate time for sowing, areas of abundant fish catches, and wave heights on the
sea). Theinformation is provided free of cost to the villagers.

[11. Impact/Results

In the villages of Chitrakoot, with high poverty and illiteracy levels, information
provided from the databases has provided several benefits to the villagers. The use
of multimedia technology with voice facilities has enabled illiterate residents to
effectively use the information. Based on the success of the project, 5 villages in the
region have requested their own information shops. A number of key officials of the
government of UP are closely associated with preparing plans for the extension of
the current project.

V. Key Elements of Empower ment

Information
The rationale behind the initiation of the project was to enable the rural poor to
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easily access information by means of computer and communications technology.
The shops provide information on a wide range of issues, including details on
government programs, updated prices of crops and inputs, weather conditions, bus
schedules, and lists of doctors. Women have mostly accessed the centers to gain
information on issues relating to reproductive headth and income-generating
activities. Women with infections or disorders of the reproductive system preferred
computers as the best means of accessing information on preventive e media
measures.

For illiterate villagers, information on crop prices and the prices of inputs such as
pesticides and fertilizers is announced daily on the loudspeakers located in front of
the information centers. Similarly, in the coastal village of Ganiwan daily weather
reports are announced on the loudspeakers. The report is based on images obtained
from a Website run . Before the project commenced, the Farmers not have good
cultivated land. The likelihood of this happening has diminished now with timely
and accurate announcements.

Rural Y ellow Pages have been introduced in two villages (Ganiwan and Malvara) on
an experimental basis. This facility enables the farmers to find out who rents
agricultural equipment in the region, names of cattle agents, and the availability of a
variety of products (including bricks, pesticides, and secondhand sewing machines).
This service helps to promote business in and around the village.

Inclusion/Participation

A notable feature of the project is the active participation of villagers from the
project’s inception. During the design phase of the project, several interactive
sessions between the project staff and the community helped to identify the
information requirements of the villagers. The project staff visited the villages of
Pahadi and Ragauli to set up the information centers, but the centers at the other
seven villages were self-initiated because of the demands of the villagers.

Villagers provide resources for the basic infrastructure, such as the office space, and
elect their own representatives from their respective villages. They have been
successful in gaining working space from a Panchayat (local government) office, a
private individual’s home, and even a temple. The task of content creation is also
done locally. This is done by using indigenous knowledge combined with expert
information.
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Gender sensitivity in the context of participation, content creation, and assessment of
information needs has been incorporated into the project. This has resulted in an
increased participation by women, both in managing the centers and in use patterns.
All the volunteers of an information center in Ganiwan village are women, and
amost 35 percent of the users are women. The following table presents the analysis
of the number of users in five knowledge centers from January 2010 to the end of
June 2011.

Table 1. Analysisof Registersin Five Knowledge Centers
(January 1, 2010-June 30, 2011)

Category of users : Number
Females : 1,532
Assetless families 2,571
Illiterates 192
Persons below 14 years of age 1,421
One-time users 1,674
Total number of users 7700/

Source: Locally survey around of Chitrakoot region
The Project facilitates the participation of women in operating the centres
disseminating information. In Chheebo village, a former washerwoman who
collected clothes from her clients is now a volunteer, operating computers and
dispensing information when people come and ask her for information.

Accountability

Villagers often asked how the hub (at Ganiwan) would be able to pass on and follow
up on the suggestions and inquiries that they were making to different levels of
authorities through the new network. The team at Ganiwa decided to send letters to
political representatives with copies to relevant department heads in the
administration.

In the Chhebo village, when local thugs, aided and abetted by local politicians,
started felling trees in avillage Pahadi, villagers rushed to the knowledge center and
located the Forest Department’s telephone number using the Web. They used the
telephone in the center to inform the Forest Department officias of the illega tree
felling activities. The wood was impounded, and the culprits were arrested.

Similarly, local action was organized to root out discriminatory practices. For
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example, at the local tea stall in Ragauli, the Dalit (“untouchable”) landless laborers
used to get their tea served in glasses meant only for their caste. After some of the
Dalits started working in the Ragauli Knowledge Center, they became emboldened
to challenge this practice. They started to write poems in Bundelkhandi condemning
caste-based discrimination and posting them on the knowledge center’s notice
boards. Today, thereis only one set of glassesin the tea stall.

Local Organizational Capacity

The success of the project, to alarge extent, might be attributed to the capacity of the
villagers to coordinate efforts to advance their own development. While DRI played
a facilitator role in the project, important tasks such as recognition of information
needs, selection of volunteers, and arrangement of office space were done by the
villagers.

V. | ssues and L essons
Challenges

The long-term financial sustainability of the project remains an issue to be addressed
since the services are provided minimum cost, and the systems are installed through
grants. Some means of generating revenue need to be considered.

When the project began in 2010, certain technical challenges existed. Because of
arestricted budget, a telephone infrastructure was absent, and, hence, Internet
connectivity was not possible. Electricity was sporadic and unreliable. The center
acted as a LAN (local area network) and provided data and voice transmission to
other centers, using the VHF radio. This saved the expense of creating an expensive
communication infrastructure (that is, laying copper wires or fiber optic cable). A
solar power backup system was set up to supplement the sporadic electricity.

Key Factorsfor Success

The project was initiated following the work done by the bio-village project, which
had completed substantial developmental work in these villages. This included the
establishment of livelihood systems and providing technical knowledge and skills.
Such a prior orientation helped in increasing the capacity of the local population to
absorb the technol ogy.

The villagers attached trust and credibility to the information provided by the
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centers. One of the prime reasons for this could be level of community involvement
in the project that led to a sense of ownership among the villagers. It can be inferred
that a project managed and operated by community members themselves—that is,
people at the grassroots level—has a greater chance of being accepted and
implemented successfully.

DRI played a key role in the project’s initiation and implementation. The foundation
acted as a catalyst in mobilizing financial resources for the project, coordinating the
villagers to identify their own information requirements, and building an information
system that would respond to their information needs. The foundation intends to
withdraw from the project as soon as the project becomes self-sustainable.

Replication of such projects perhaps requires the backing of afacilitator, because the
rural population may not have the necessary expertise to demand and design a
knowledge center on its own.

The location of these rura telecenters often determines their use. In the beginning,
DRI selected two private houses in which to set up the knowledge centers. After six
months, it was realized that the private houses were not alowing socialy
underprivileged people inside the house. Subsequent centers were created in public
places.

V1. Conclusion

A key factor in the success of the project is the creation and updating of relevant
content to suit local needs. The village residents are most interested in “dynamic”
and customized information. They are not interested in the technology (any more
than urban users), but in specific information that is accurate and is provided
quickly. Content is the key element in the success of such projects, second only to
the people and their context. Technology is a mere enabler. Building content is a
resource-intensive activity and has implications for the sustainability of such
projects. The participatory rural appraisal carried out in the villages prior to starting
the project seemed to have helped build local ownership for theinitiative.
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orator- Brahmvadini, as the word of day was. 'Like two shining arrows
in the hand of the skilled archer,' she says, 'are my questions.' Her sex is
not even commented upon. Again could anything be more complete than
the equality of boys and girlsin our old forest universities?
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