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Cycloadducts of Furan with Arynes Generated from 2-Bromo-1, 4, 5, 8—tetramethoxynaphthalene and ,
6-Dibromo—1, 4, 5, 8—tetramethoxynaphthalene

Yasuhiro Tanouel, Norihisa Kail, Takeshi Nagai2 and Kazutoshi Ushio3

1 Department of Food Science and Technology, National Fisheries University, Shimonoseki, Japan 2
Department of Food, Mimasaka University, Tsuyama, Japan 3 Department of Applied Chemistry and
Biotechnology, Niihama National College of Technology, Yakumocho, Niihama, Japan

Journal of Heterocyclic Chemistry Vol.51, 1199-1201 (2014.7)

The reaction of 2-bromo—1, 4, 5, 8—tetramethoxynaphthalene (7) with sodium amide (or LDA) in the
presence of a large excess of furan gave the epoxy compound 9. The similar reaction of
2, 6-dibromo—1, 4, 5, 8—tetramethoxynaphthalene (8) afforded the diepoxy compound 10. The crystal
structure of antidiepoxide 10 was determined by an X-ray crystallography.

Bl RE

NITRIC OXIDE GAS SENSOR USING THE OPTICAL ABSORPTION OF PORPHYRIN COBALT COMPLEX

Hideshi MIKI*, Fumiya MATSUBARA*, Shunichi NAKASHIMA*, Shinya OCHI*, Katsuhiko NAKAGAWA**, Yoshihiko
SADAOKA***

*R&D Center, Panasonic Healthcare, **Niihama National College of Technology, ***Ehime University
Chemical Sensor, Vol. 31, p.52-54, Supplement A (2015, March)

For the exhaled nitric oxide (NO) monitoring to control the asthma symptom at home, low cost, small
and precise measurement will be necessary. We have been developing the photochemical NO sensor
utilizing Co complex of Porphyrin which absorption spectrum is changed depending on the NO
concentration. We have confirmed the 1ppb ofthe resolution and 1 sec. of the response time. The
absorption of the sensor could be increased by the multi absorption while the light is passing through
the paper. The adsorption isotherm could be controlled with the light intensity. About 40%pp of
the NO sensitivity variation is caused by the un—uniformity of the paper. By the compensation using
the correlation between the absorption and the sensitivity, the variation could be decreased to
3% as CV value.
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Influence of yttrium component on water corrosion resistance of sodium ion conducting silicate
glass

H. Kiyono*!, K.Maruoka®?, T.Asahi*® and S.Nakayama*?
*1 Shibaura Institute of Technology, *? Department of Applied Chemistry and Biotechnology National
Institute of Technology, Niihama College, *® Department of Environmental Materials Engineering
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National Institute of Technology, Niihama College
Ceramics International, Vol.41, p. 13781-13786, 2015.

The corrosion resistance to water of two types of sodium ion conducting glass based on the
composition (Nay0) s 7(Y203) 7.2 (Si0y) 57 1 with different NayO contents and different Ys03/Si0, mole ratios
were characterized. In addition, the density, glass transition temperature, ionic conductivity,
and local structure around sodium ions were investigated. The glass samples were fabricated by
quenching melts. Corrosion resistance was evaluated by a leaching test, which was conducted by
measuring the amount of dissolved sodium ions in water from a powdered sample. The corrosion
resistance of the glass sample without Y+03 was so poor that the sample dissolved completely. However,
the corrosion resistance improved on increasing the Y.0; content to a Y,03/Si0O; mole ratio of 0. 12.
This improvement is expected to arise from structural changes in the glass network, as suggested

by the increase in the glass transition temperature.
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Journal of the Ceramic Society of Japan, Vol.123(Supplement), p. S1-S4, 2015.

The phase equilibrium of glass—ceramic composites prepared by heat—treating Y:05-Al:0;—Si0; ternary
system were studied by X-ray diffraction measurement. In this series, it was found that the
formation of homogeneous glass or glass—ceramics containing only YAG (YsAl;012) phase was varied
with the starting batch compositions regarded as pseudo—binary (3Ys0s:5A1:,05)-Si0O, system. The
glass—ceramics samples obtained by adding Ce were colored in semitransparent yellow and the
fluorescence was observed around 530 nm by irradiation of blue light. The intensity of fluorescence
was increased with increasing the amount of Ce in glass—ceramics samples. White light was observed
by combining the fluorescence and the exciting light. By the energy dispersive X—ray spectroscopy,
it was found that the amount of Ce existing in glass phase is more than that in YAG crystal phase.
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Supercritical fluid impregnation of essential bark oil in copolymers of L-lactide with
T-membered cyclic compounds

Chikara Tsutsumi *1, Teruyuki Hara *1, Yuka Ueno *1, Yuushou Nakayama *2, Takeshi Shiono *2

*1 1 Department of Applied Chemistry and Biotechnology, National Institute of Technology, Niihama College,
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Journal of Biomaterials and Nanobiotechnology, Vol.5, p.159-172, (2014)

In order to develop a novel controlled-release material, we previously attempted to impregnate
poly(L-lactide) (poly(L-LA)), poly(L-LA-ran—CL) (CL: & —caprolactone) or poly (L-LA—ramTEMC)
(TEMC: tetramethylene carbonate) with low boiling point, organic useful compounds using
supercritical carbon dioxide (scCO,) as the solvent. In this work, the factors influencing
impregnation of poly (IL-LA) random copolymers with useful compounds were investigated under scCO.
using the copolymers previously used. The influence of temperature, pressure, and time on the
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impregnation contents of the useful compounds on the copolymers was evaluated. The polymer used,
which is a base of this material, was poly (L-LA-ran—CL), poly (L-LA—ran-TEMC), or poly (L-LA—7an-DX0)
(DX0: 1, 5—dioxepan—2-one). Statistical random copolymers of L-LA with CL, TEMC, or DXO were
synthesized using Sn(oct), as a catalyst at 150°C for 24 h without solvent. Preparation of the
controlled-release materials was carried out using essential bark oil from 7hujopsis dolabrata var.
hondae and synthetic L-LA random copolymers as a base material under scCO,. The impregnation
experiment, which investigated the influence of pressure, was conducted in the range of 10 to 20
MPa. The influence of temperature on impregnation was carried out at 40°C to 100°C. Impregnation
time was varied from 1 to 5 h. The pressure of essential oil impregnated into poly (L-LA) random
copolymers was the highest at 14 MPa. In the influence of temperature on impregnation, the amount

of essential oil increased with increasing temperature.
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Synthesis and Properties of Poly( ¢ —carprolactone)-based Poly(ester-urethane)s Having
Quaternary Ammonium Groups
Yuushou Nakayama *1, Naoki Matsubara *1, Ryo Tanaka *1, Zhengguo Cai *1%2, Takeshi Shiono *I,
Hiroyuki Shirahama *3, Chikara Tsutsumi *4
*] Department of Applied Chemistry, Graduate School of Engineering, Hiroshima University, *2 State Key
Lab of Chemical Fibers & Polymer Materials, College of Material Science & Engineering, Donghua University,
China, *3 Center for Collaborative Research and Community Cooperation, Hiroshima University, *4
Department of Applied Chemistry and Biotechnology, National Institute of Technology, Niihama College
Journal of the Japan Institute of Energy, Vol. 93, p.916-920, (2014)

¢ —Caprolactone (CL) was polymerized by using N-methyldiethanolamine as an initiator followed
by chain extension with hexamethylene diisocyanate afforded PCL-based poly(ester—urethane)s
(PCLUs) with equally spaced tertiary amine groups. Treatment of the PCLUs with iodomethane converted
tertiary amine groups to quaternary ammonium groups to give cationic ionomers. The thermal and
mechanical properties of the obtained polymers were investigated.
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Near-Infrared (NIR) study of hydrogen bonding of methanol molecules in polar and nonpolar
solvents: An approach from concentration—dependent molar absorptivity
Yuho Mikami*!, Akifumi Ikehata™ Chihiro Hashimoto®, Yukihiro Ozaki *

*School of Science and Technology, Kwansei Gakuin University, ** National Food Research Institute,

National Agriculture and Food Research Organization, * Department of Applied Chemistry and Biotechnology,
Niihama National College of Technology
Applied Spectroscopy, 68, 1181-1189 (2014)

Differences in the hydrogen—bonding states of methanol in polar and nonpolar solvents were studied
by using the first overtone of 0-H stretching vibrations observed in the near—infrared (NIR) band
ranging from 7500 to 6000 cm—1. To eliminate the absorption of solvents, NIR-inactive nonpolar
solvents carbon tetrachloride (CCly) and tetrachloroethylene (CsCly) were chosen, along with
deuterium—substituted polar solvents acetone—ds, acetonitrile—ds;, 1,4-dioxane—ds, and
tetrahydrofuran (THF)-ds. The changes in the hydrogen—bonding states of methanol during mixing with
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the solvents were estimated using the extended molar absorption spectrum, which was defined as the
concentration difference. The extended molar absorption spectra in different concentrations were
decomposed into a finite number of independent factors using a multivariate curve

resolution-alternating least squares calculation. Two and three such factors were sufficient to
reproduce the extended molar absorption spectra for the nonpolar and polar solvents, respectively.
The detailed assignments of each factor were estimated using the calculated loadings and scores.
A similarity analysis was also applied to the extended molar absorption spectra of methanol and
effectively quantified the deviation from the spectrum of pure methanol. The methanol and solvent

affinities were also compared.
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Self-assembly of a tetrapodal adamantane with carbazole branches into hollow spherical
aggregates in organic media

Masahide Tominaga®, Tetsuro Yoneta™, Kazuaki Ohara®, Kentaro Yamaguchi®, Tsutomu Itoh*, Chihiro
Minamoto™, Isao Azumaya™

" Faculty of Pharmaceutical Sciences at Kagawa Campus, Tokushima Bunri University, * Center for
Analytical Instrumentation, Chiba University, ** Department of Applied Chemistry and Biotechnology,
Niihama National College of Technology, * Faculty of Pharmaceutical Sciences, Toho University
Organic Letters, 16,4622-4625 (2014)

A hydrophobic tetrapodal molecule is composed of carbazole units at the periphery linked by a
phenyl spacer on an adamantane core. Tetrapodal adamantane self-assembles into hollow spherical
aggregates with a multilayer membrane in organic media. The spherical assembly size is dependent
on the organic solvent used. Hollow spheres can entrap guest molecules within their internal spaces.
By increasing the concentrations of tetrapodal molecules, hollow spheres fused into necklace—shaped

nanostructures and two—dimensional networks were obtained.
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