u

) <

The University of Osaka
Institutional Knowledge Archive

Studies on Supramolecular Photoisomerization and
Title Photocyclodimerization Mediated by Cyclic
Oligosaccharides

Author(s) |Z, XiF

Citation | KPfrKZE, 2012, {Et:m

Version Type

URL https://hdl.handle. net/11094/59967

rights
BEDNLA VI —Fy MARDFEDIFTONT VAL
o, MXDEEDHERFALTVWEY., £XDIF
Note A% CHLEDHZEIF. <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



—LTh—

[11]

PERS oy
3

% %4 E%- (Liang Wenting)

WtoHRENHOLH i b (15

¥ oMo F 5 OE 25625 &

FALR LG EAHR EK2449 H25H

FAL AR G o AR CEHIRIE 4 55 1 LY
TEARFFERRS L R

S A S S Studies on Supramolecular Photoisomerization and
Photocyclodimerization Mediated by Cyclic 0ligosaccharides
BRA YV TRERAVIED FRAEARMELL S VICHREZELRIE
I1ZB89 %)

WX oA & A (ER)

%o L A
(1)
TR B UR RN N
B KR BA BB WG W R Akl W
®oR ORER W B R OER i

BX KM EOEE

Stereochemical control of chiral photoreactions is one of the most challenging targets in current photochemistry. The
short-lived,  weakly interacting  excited-state  species involved in  photoreactions are the major
difficulties commonly encountered in chiral photochemistry. In this thesis, the author
has succeeded to efficiently manipulate the stereochemical outcomes of chiral photoreactions through the supramolecular
approach to gain the following achievements:

1. Enantiodifferentiating photoisomerization of cyclooctenes sensitized by cyclodextrin-based supramolecular sensitizers
Enantiodifferentiating photoisomerizations of (Z)-cyclooctene (1Z) and (Z Z)-1,3-cyclooctadiene (2ZZ) to chiral
(E)-isomers (1E and 2EZ) included and sensitized by a series of chromophore-appended B-cyclodextrins (CDs) were

found to be strongly affected by gaseous additives to give the highest enantiomeric excesses (ee) of up to 80%.

Pyromellitate-bridged CD “nanosponges” (CDNSs) evolve multiple phases varying from sol to gel by increasing their

concentrations in water. The ee values of 1E and 2EZ obtained upon CDNS-sensitized photoisomerization of 1Z and
2Z7Z were revealed to be a critical dependence on the phase evolution, affording much higher ee’s in the gel state.

2. Enantiodifferentiating photoisomerization of cyclooctenes sensitized by cyclic tetrasaccharide-based supramolecular

sensitizers

It was revealed that the photoisomerization of 1Z sensitized by isophthalic and terephthalic acid monoesters of

cyclic nigerosylnigerose (CNN), a cyclic tetrasaccharide composed of four D-glucopyranosyl residues connected

by alternating a-1,3- and a-1,6-linkages, gives 1E in ee’s much higher than those obtained with an o-CD analog and

comparable to those obtained with a B-CD analog. The ee value obtained was shown to be a critical function

of temperature and solvent, causing an inversion of the chiral sense of product by changing the




environmental variants.

3. Supramolecular photocyclodimerization of naphthalene and anthracene derivatives mediated by y-cyclodextrin and
cucurbit[8]uril

In the photocyclodimerization of methyl 3-methoxyl-2-naphthoate with modified y-CDs, the binding affinity and the
enantioselectivity were demonstrated to be critically controlled by chemically modifying y-CD hosts.

A “dual chiral, dual supramolecular” approach applied to the photocyclodimerization of
2-anthracenecarboxylate tethered to a-CD scaffold enabled the author to obtain a single enantiomeric cyclodimer in
up to 98% chemical and 99% optical yield.

In conclusion, the author has demonstrated that the supramolecular photochirogenesis, securing more
intimate, long-lasting interactions in both ground and excited states, provides a unique, efficient, yet convenient tool for
manipulating chiral photoreactions to enhance the optical yields, and is therefore promising and

expandable to a variety of photochirogenic reaction systems.
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