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DFT method and AIM analysis of noncovalent stacking
interactions between DNA bases and some aromatic drug
fragments

Hossein Azizi Toupkanloo'* , Zoha Rahmani?

11Department of Physics and Chemistry, Faculty of science, University of Neyshabur, P. O.
Box 9319774400 Neyshabur, Iran, E-mail: h.azizi@neyshabur.ac.ir

2Department of Chemistry, Computational Quantum Chemistry Laboratory, University of
Sistan and Baluchestan, P.O. Box 98135-674, Zahedan, Iran, E-mail:zoha.rahmani@yahoo.com

Abstract. DFT and the atoms in molecule (AIM) analysis were employed to
investigate the m-m stacking interactions between some popular drug fragments
(DF) including indole (1), benzothiophene (Bt) benzofuran (Bf) and guanine
(G), adenine (A), A-thymine (AT), G-cytosine (GC) base pairs were optimized
at the M062X/6-311++G(d,p) level of theory. The result shows that the 1G1
(see the notation below) and IA6 has the maximum interaction energy in all of
the two G-based and A-based conformers; and order of the adsorption strength
is IG1 > BtG6 > BfG1 for G-based complexes and IA6 > BtA6 > BfG6, for A-
based complexes. Furthermore, our results show that stacking interaction leads
to an increase and decrease of hydrogen bond length that involved in the nucleic
base-drug fragment interactions. DFT calculated interaction energies for all
present conformers, were found to be in a good agreement with the bond critical
points data from AIM analysis

Keywords: n-m stacking, interaction energy, binding energy, drug
fragment
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Thermal geometric discord and entanglement in the Bose-Hubbard
Hamiltonian
Jaghouri, Hakimeh; Nazifkar, Samira; Jafarzadeh, Hamed; Javidan, Kurosh;

We have a system of two spin-1 atoms, described by the Bose-Hubbard Hamiltonian. Through
the negativity entanglement and through the geometric discord quantum correlations among
the qutrits are calculated which depend on the magnetic field (B). the nonlinear and linear
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Reduced Dynamics of an Open Quantum System for a Set of Steered Initial States

Sargolzahi, Iman'; Mirafzali, Sayyed Yahya®

! Department of Physics, University of Neyshabur, Neyshabur
? Department of Physics, Faculty of Science, Vali-e-Asr University of Rafsanjan, Rafsanjan

Abstract

Consider a tripartite fixed state w,, on the Hilbert space of reference-system-environment. A simple and useful

way to construct a set of initial states of the system-environment, for which the reduced dynamics of the system
can be represented by a Hermitian map, is to consider the set of steered states from this fixed wyg,. For the

special case that w,, is a Markov state, the reduced dynamics of the system is completely positive.

PACS No. 03.65.Yz, 03.67.-a
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