JAIST Repository
https://dspace.jaist.ac.jp/

iUy UUg o

Title 000

Author(s) Srihakulung, Ornin
Citation

Issue Date 2018-09

Type Thesis or Dissertation

Text version

ETD

19/ 15527

URL http://hdl . handle.net/ 101
Rights
Description Supervisor: ggooo, ooooooo,

HEN

AIST

JAPAN
ADVANCED INSTITUTE OF
. SCIENCE AND TECHNOLOGY

Japan Advanced Institute of Science and Technology



K 4 SRIHAKULUNG, Ornin

EE VARONE S W (RS

¥ oA i & 5 MIEH 395 5

FALREBHE AR EK3049H 21 H

i X #E H Molecular interactions in inclusion complexes with cyclodextrins

i # A £ B FEE AR W Bl =T e S S TP S TN Hfx
e S IF] Bz
Fh-btay--F [ HEHIZ
ENHYIPN [F] HEHIZ
UNSEZ 5SS KRR PEZERL AT TERT Bz

MXONEDEE

Most case studies of Thai traditional drugs (herbal products) have shown a similar problem of the
substance degradation that can cause the instability in the active compounds, including Plumbagin. Basically,
encapsulation technique is adopted to address this problem and widely employed to improve the stability of
numerous compounds in diverse industries. Binding energy is an important value in the inter-molecular
interaction between host and guest molecules, that can directly affect the drug efficiency from the release of
active com- pound to the target cell. Ab initio investigation of the binding energy is an important tool to
provide useful theoretical predictions. Density Functional Theory (DFT) is most suited to do this. However, its
dependence on the exchange-correlation (XC) functionals means that it is necessary to assess the strengths and
weaknesses of these functionals for the relevant system. This is the main objective of this study.

To consider the molecular and organic system, B3LYP functional is generally viewed as the most
suitable XC functional. However, it is unable to properly account for inter- molecular interaction, of which
dispersion forces (and therefore, dispersion-corrected functionals) is a vital part. A total of five
dispersion-corrected functionals were assessed in this study: CAM-B3LYP, B3LYP-GD3, CAM-B3LYP-GD3,
MO06-2X, and M06-2X-GD3. The conventional hybrid DFT (B3LYP) provides positive binding energy, which
means it can- not capture the dispersion force from an inter-molecular interaction. Dispersion correction
functionals, meanwhile, give negative values of binding energy, with DFT-GD3 providing the precise and
lowest binding energies. These ab initio results are compared also with those of semi-empirical methods. Of
these, the PM7 method presents the lowest binding energy, though we observe significant overestimations.
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