.

) <

The University of Osaka
Institutional Knowledge Archive

Effect of Substituents at 2-0 or 6-0 Position on
Title Guest Inclusion and Supramolecular Assembly
Formation by Cyclodextrins in Organic Solvents

Author(s) |Kalaw, Mansilungan Justine

Citation |KPrRKZE, 2022, {Et:m

Version Type

URL https://hdl.handle. net/11094/89598

rights
POEBLRWERLIH D ERMABEMRRAERL
7., EXICRATEORBTOEN =L TWWE
Note T, EXDOTHAE THFLEDZEIE. <a

href="https://www. Library. osaka-
u.ac. jp/thesis/#fclosed”> KPR KZEDIETF/ITIC DL
K/DETSRCEI W,

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



Form 3
Abstract of Thesis

Name ( KALAW JUSTINE MANSILUNGAN )

Effect of Substituents at 2-O or 6-O Position on Guest Inclusion and Supramolecular Assembly
Formation by Cyclodextrins in Organic Solvents (FIAEF THOY 7T A MY L D7 A b

Title | s s ot o BB o 20 8 B 6L B 0 )

Abstract of Thesis

Cyclodextrins (CDs) have been the forefront of supramolecular studies due to their wide availability, unique
guest inclusion ability, and self-assembling properties. Due to their unique chemical structure which consists of
hydrophilic rims and hydrophobic cavity, CDs have been used for inclusion complex formation with guests in
aqueous solutions via hydrophobic or van der Waals interactions, and supramolecular assembly via
intermolecular hydrogen-bonding. However, their applications have been limited to water and several kinds of
polar organic solvents because of their poor solubility in organic solvents and strong competition with organic
solvents for the guest inclusion within the CD cavity. In this study, CDs having various substituents at the 2-Oor
6- O position were designed to realize the effective guest inclusion and supramolecular assembly formation by CDs
in organic solvents.

In chapter 1, 6-O-tert-butyldimethylsilylated 8-CD (TBDMS-8-CD) bearing various aromatic substitutions at
the 2-O position were synthesized to achieve stronger inclusion ability with aromatic guests. The aromatic
substituents were found to enhance the guest inclusion through cooperative guest binding by the substituent and
the CD cavity. The presence of aromatic substituents caused an up to 100-fold increase in inclusion abilities
toward pyrene in nonpolar solvents.

In chapter 2, the presence of methyl substituents at the 2-O position of a-CD resulted in the regulation of the
CD self-assembly due to steric hindrances imposed by the methyl groups. This resulted in the exclusive formation
of the head-to-tail channel assembly regardless of the solvent or temperature used. The crystal of the 2-Me-a-CD—
benzene inclusion complex grows epitaxially on a highly ordered pyrolytic graphite (HOPG) substrate to form
vertically oriented hexagonal microrods onto it. The interaction between the benzene guest and the HOPG surface
was found to play an important role in this epitaxial growth.

In chapter 3, the methyl groups at the 2-O position of B-CD weakened their head-to-head interactions by
blocking the hydrogen-bonding interactions of the secondary hydroxyl groups that resulted in facile assembly
mode transitions promoted by external stimuli. This led to CD structure formation with a variety of molecular
assemblies including cage and channel type ones depending on preparation conditions such as solvent,
temperature, and substrate.

In chapter 4, the methyl groups at the 6-O position of 8-CD restricted the tail-to-tail interactions but retained
the strong head-to-head hydrogen-bonding interactions. This resulted in the formation and control of unique
supramolecular structures based on inclusion complexes with various guest solvents.

The modification of CDs with several substituents at the 2-O or 6- O positions resulted in stronger host-guest
and chiral recognition abilities in nonpolar organic solvents, and better supramolecular building units. The
aromatic-modified CDs may be used as powerful catalysts for enantioselective reactions in organic solvents or as
effective adsorbents for chromatography. The methylated CDs and their highly regulated supramolecular

assemblies and structures have potential applications in electrochemical and separation fields.
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WIE T, UL S S EREFBEBEIRIEL ©O6-0-tert-TF NI AF LY NMEB- 7 aF XA U (TBDMS-
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