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‘ Molecular organization model by C-13 NMR study '

Molecular deformation

Interlayer permeation Cooperative
motion

A. Yoshizawa et al., Liquid Crystals, 1995, 18, 351.



Applied Physics Express 4 (2011) 021701

Amphiphilic Liquid Crystal Exhibiting the Smectic A to Smectic C Phase Transition without Layer Contraction
Norihiro Ishida, Yoichi Takanishi1, Jun Yamamoto1, and Atsushi YoshizawaO
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Frustration between packing entropy and electrostatic
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Theoretical prediction

Biaxial helix

D. C. Wright and N. D. Mermin, Rev. Mod. Phys., 1989, 61, 385.
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Twist inversion

G. P. Alexander and J. M. Yeomans, Phys. Rev. E, 2006, 74, 061706.
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Design concepts

Chiral U Shape Chiral T Shape
NV, Vs
.- ot N, A) Biaxial helix
y ' .

Biaxial hels ] Twist interaction X
iaxial helix

1. The two origins of the twisting power are thought to induce biaxial helix, which
plays an important role in stabilizing the double twist structures.

2. A difluoro-substituted core might stabilize a cubic blue phase.

3. A liquid crystal oligomer which has a tendency to exhibit a glassy state can
stabilize the amorphous phase.



Binaphthyl derivative with a cubic BP
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T-shaped LC oligomer
- Chirality & molecular biaxiality-

‘ 07 “CeHia

(CHo)1g BPIII (25 °C)

CgH17

Cry 63 °C [N* 15 BPIII 28 (1.4 kdJmol")] Iso

N* (10 °C)

A. Yosizawa, M. Sato and J. Rokunohe, J. Mater. Chem., 2005, 15, 3285.



Crystal structure

h QLS L
— \‘j - %ﬁah\)\
L S ~
L{: . H“T"‘HI L“‘ﬂ\/\ \‘i\\?? ~ s
\-‘:\mz*x““ﬁ“ b
_\H“‘\ ~~ \L “
L - <~ R
RPN ol |

1. Gauche configurations exist in the central spacer.

2. The compound has a A-shaped structure instead of T-shaped.

M. Sato, F. Ogasawara and A. Yoshizawa, Mol. Cryst. Liq. Cryst., 2007, 475, 99.



Coupling between chirality and molecular biaxiality can organize a twisted
configuration of the two mesogenic moieties within a molecule.

V&
A

N ® o

1. The two origins of the twisting power plays an important role in stabilizing
the double twist structures.

2. A liquid crystal oligomer which has a tendency to exhibit a glassy state can
stabilize the amorphous phase.



Introduction of a CN group to the T-shaped system
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Electrooptical switching in the amorphous BPIII
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Optical textures in the BP at 47 °C
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Response times for the rise and decay processes in the BPIII
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Amorphous Blue Mode Display
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Problems

O OH 0
OH
I Ton

OH O

O
HAC Poor penetration and limited distribution
8 O of doxorubicin in solid cancers
NH,

CHs

Doxorubicin
Cell membrane



Drug Package Technology

Improving Penetration in Tumors with Nanoassemblies of Phospholipids and Doxorubicin
N. Tang et al.,J. Natl. Cancer Inst., 2007, 99, 1004.
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Anticancer activity in vivo with low systematic toxicity



Liquid crystalline states have become attractive in the
pharmaceutial field, and some drugs in different therapeutic
areas have liquid crystallinity [1,2]. For example, methotorexate
with the strong anticancer activity exhibits thermotropic nematic

phase.
o0
e
N~ "N~ "NH,

Methotrexate

[1] Stevenson CL et al., J. Pharm. Sci., 2005, 94, 1861.
[2] Bunjes H and Thomas R, J. Pharm. Pharmaco., 2005, 57, 807.



Newly Designed Amphiphilic Compound

Flexible spacer

J OH OH

OH OH
1

1 |

Mesogenic unit D-Glucamine



Materials for testing the anticancer activity against
A549 human lung carcinoma cells

OH OH
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OH OH
ARem X IEhEHEl X D-Glucamine jR& X IHEHEIH] X

An equimolar mixture of PPY and D-Glucamine && X &EEHIFH] X

A. Yoshizawa, Y. Takahashi, |. Kashiwakura et al., Chem. Lett., 2009, 38, 310.
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Method

Human lung carcinoma A549 cells Vari .
3 arious concentrations of sample
(4 x 10° cells /well) in DMSO

OO O O Q000
O0OO0O0 ' > QOO O
OO 0O O QOO
at 37 °C in a humidified atmosphere
5% CO, for 24h 1
at 37 °c for 96h

. QOO O
Cell V|ab|I|ty] ¢ ] O O O O
QOO

Cells were released by trypsinzation
and counted using a Coulter counter.
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Figure. Effects of compound I-n (n = 4-7) on cell cycle progression Cells were treated
for 24 h with a concentration of 10 uM of compound I-n (n=4-7).



Slow down of cell progression from G1 to S phase
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Supramolecular assembly composed of different mesogenic compounds
possessing a w-hydroxyalkyl unit exhibits suppressive effects on the A549
human lung cancer cell line¥

Yuuka Takahashi,” Masaharu Hazawa,” Kenji Takahashi,” Masanobu Sagisaka.” Ikuo Kashiwakura®
and Atsushi Yoshizawa™

Med. Chem. Comm., 2011, 2, 55-59.
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