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PREFACE

This book, Computational Chemistry Methodology in Structural Biology
and Material Sciences, provides a survey of research problems in theoreti-
cal and experimental chemistry. The subject matter covered in the book
varies from materials science to biological activity. Part 1 of the book
emphasizes new developments in the domain of theoretical and computa-
tional chemistry and its applications to bio-active molecules, whereas in
Part 2 the study of materials science has been depicted vividly.

In Chapter 1, the authors have computed the pK_ value of a number
of alkylamines using the density functional theory (DFT) methodology.
Considering versatility and importance of amines in different domain,
this particular study is very useful and relevant. It will help to explain
the mechanistic feature of CO, capturing processes by amines. A close
agreement is observed between experimental parameters with the com-
puted data.

Keeping in view the wide biological importance of coumarins, this
report is very useful. The study on the effects of unsaturation of chemical
reactivity of coumarins has been reported in Chapter 2. Invoking DFT-
based descriptors, the authors have shown the reactivity variations by sub-
stitution. Site selectivity has been also predicted by using local DFT-based
descriptors.

In Chapter 3, molecular dynamics simulations have been utilized to
study the interaction between FKBP12 (FK506 binding protein-12 kDa)
and transient receptor potential-canonical 6 (TRPC6). The computed
data have identified thermodynamically favorable binding affinity with
FKBP12. The study reveals the formation of specific binding pockets for
the recognition and interaction of FKBP12 with the TRPC6 intracellular
domain.

In Chapter 4, the author has worked on finding inhibitors of the pyru-
vate dehydrogenase kinase (PDHK). He has explored the interaction within
dichloroacetate (DCA) and PDHK2. The results of virtual screening are
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in similar line with the experimental findings. A search for more potent
inhibitors is discussed.

The evolution of computational chemistry is mapped in this report. Two
parallel approaches of computational chemistry viz. quantum mechanics
and molecular mechanics have been discussed. The importance of two
approaches, different computational techniques, and latest development
has been noted in Chapter 5.

The application of computational chemistry to design new materials
is nicely reflected in Chapter 6. Designing of photoactive materials is an
active field of research. In this report, computational processes for design-
ing and modeling of photoactive compounds having application in the
solar cells are reported. The unique features of dye-sensitized solar cells
have been studied in terms of computational processes, and predictions
have been done toward new photovoltaic materials in terms of modeling.

In Chapter 7, the authors have tried to predict stable adsorption geom-
etry of organic molecule on metal surface invoking using theoretical tech-
nique. Some of electronic properties have been considered to characterize
charge transfer properties of organic molecules.

In Chapter 8, the conversion of methane to liquid fuels in terms of DFT
has been reported. C-H bond activation of methane promoted by Pt and Pd
sub-nanoclusters have been investigated and reported. The study reveals
the efficacy of Pt clusters in breaking of C-H bond in methane.

In Chapter 9, the electronic, magnetic and optical properties of cop-
per-silver nano alloy clusters have been studied in terms of DFT-based
descriptors in this analysis. Computed DFT descriptors nicely correlate
the optical properties of instant compound. Theoretical parameters show a
hand-in-hand trend with experimental data.

In Chapter 10, the authors have derived nonlinear Klein Gordon-
equation for metamaterials in terms of the model behavior of split-ring
resonators for the application in antenna. The variation principle has been
applied to reach mathematical equations. Multisolitone behavior of meta-
material system has also been explained by this work.

In Chapter 11, the model has been developed for dispersive active
materials in finite-difference time-domain (FDTD) framework. The dis-
persive materials having optical properties have been modeled in terms
of relative dielectric permittivity. A second-order optimized algorithm has
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been used to deal with the dispersion. In addition, there is a discussion of
the Maxwell-Bloch (MB) formalism and solution.

In Chapter 12, a synthesizing technique of nanocrystalline AIMgFeCu-
CrNi has been discussed. Experimental technique successfully predicts the
behaviors of the synthesize compounds. The phase transfer observation is
also discussed.

Overall, this book, Computational Chemistry Methodology in
Structural Biology and Material Sciences, is a collection of chapters that
cover a wide range of subject matter regarding the application of theoreti-
cal and experimental chemistry, materials science, and biological domain.
The research present in this book is very important in the context of con-
temporary research problems.
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