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Synthesis and Functionality of Antitumor Molecules
Afforded Upon Irradiation with Light

by
Yasuhiko KAWAMURA, Masao TSUKAYAMA, Takaaki ISHIDUKA,
Asami WATANABE, Emi MURA

One-way geometrical isomerization around a C=C bond of 1,1-diaryl-2-t-butylethene is
achieved upon photoirradiation of cyanoaromatics as a light-absorbing sensitizer. In the
thermochemical view, there is no difference between both E and Z isomers of the ethene. In view of
the structural resemblance of the ethene to some commercially available antitumor pharmaceuticals,
the reaction seems to be of interest to examine extensively. Tuning of wavelength of the light would
be possible because the reaction is basically a photocatalytic reaction. Key intermediate is a putative
distonic cation radical of which is a unique one having a spatially separated radical and ionic centers
on the molecular framework. Generation of such an intermediate is due to the presence of a
p-electron donating substituent on an aromatic ring and a bulky t-butyl group. Molecular oxygen
interacts as superoxide with the C=C bond of the cation radical in a [supra + antara] manner to give a
decomposition product, i.e. a benzophenone derivative and pivalaldehyde, via a dioxetane and
competitively, one geometrical isomer of the ethene is afforded by splitting oxygen before making

two bonds with the ethene cation radical and superoxide.

Key words: 1,1-Diarylethene, Geometrical Isomerization, One-Way Isomerization, Oxygenation,

Photoinduced Electron Transfer, Superoxide
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Table 1. Half-wave oxidation potentials (EOX) of ethenes 1, DCA-

fluorescence quenching constant (ky) and the free energy change for
single electron transfer (AGggt) from 1 to the excited singlet DCA.

a
E b kqb AGger
Compd. 011
V vs. SCE 1010 M5 kJ molt
la 1.26 1.10 745
1b 1.29 1.44 716
1c 1.35 1.23 -65.9

@0xidation potentials (vs. SCE) were measured in dry MeCN under Ar.
Suporting electrolyte was n—Bu4N+CIO4'. PRate constants for the
fluorescence quenching of DCA with 1. 7 = 15.3 ns.
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Fig.1. Time course of the photoreactions of
ethenes (E) -1a~1c in respect to the forma-
tion of the Z isomer.
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Fig. 2. Time dependence of a relative ratio
change of (E)- and (Z)-1c and of their total
yield.
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K-NET 5

This paper presents a study on accuracy verification of microtemor measurement technique itself and possibility to be used as a
verification index of dynamic analysis, because no verification system on dynamic analyses is prepared yet, though it may be not
recognized.

As the first step, microtemor measurement technique was verified using indexes of H/V spectrum, here H stands for horizontal
acceleration observed, and V stands for vertical acceleration observed. In order to compare the ratio from data observed by the
microtemor adjacent a measurement house of K-Net in Tokushima prefecture for strong motion seismograph to that observed by the
K-Net system (accuracy of strong motion seismograph is proved; Over 2G of magnitude of acceleration is recorded), microtemor
were observed near measurement houses of K-Net. As predominant period of ground and amplification ratio are found from a H/V
spectrum diagram, index parameters of predominant period and amplification ratio are compared between data obtained by the
microtemor and records of strong motion. Sufficient accurate coincidence of indexes between two data is found. This result
concludes that the microtemor measurement technique can be used to obtain dynamic indexes instead of installation of strong
motion seismograph, as ground dynamic indexes obtained by the microtemor is assured to observe them with the same accuracy as
that observed by a strong motion seismograph.

H/V
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Tablel Strong motion record analyzed results
— — 0.21 — 0.09
0.62 | 1.09 — 0.39 —
sec 0.62 | 1.19 0.20 0.38 | 0.09
— — 16.69 — 8.05
8.17 | 9.89 — 7.38 —
787 | 881 | 1866 | 8.27 | 7.76
2004 09 05 19 07
2004 09 05 23 57
2004 09 07 08 29

H/V
K-NET 5 9




3 5Hz 10Hz 20Hz (

Table 1 12dB/Oct)
A/D
0.6 1.2 22Bit
0.1 Dynamic Range 112 B
CH 3CH
100Hz
RS422
19200bps
8
3.1 1
Fig.8
CPU 32bitRISC
3.2
K-NET
PC
Fig.8 Observation equipment
NewPIC 3.3
9cm 9cm 6cm
Fig.9
10cm 10cm 10cm
Fig.10
04/03/15 14:23:10 ( 51790.33 ) < EBRIEEF A
AC/DC AC100~240V 20dB Plleisyionyigly
DC+12V 20Hz «O—I{AT 4 )E
sitel <iimf
X/ 1002 <AV, HEES
7 A4 1 C:¥040315 k@7 AN
4096 100Hz «iRE, 47T
1 <RREK
123ch <HEF v RN
+25V 1002 215 -2737 -9327 2769 «F—%
10kO 1002 216 Tszﬂ -561-3 -4101 : :
Fig.9 Micro-tremor observation data file format
0 20 40 60dB ( )




IEfE : 0dB By 2.15E-06 cny/s/digit
20dB ¥ 2.15E-07 cm/s/digit
40dB B 2.15E-08 cm/s/digit
60dB F5 2.15E-09 cm/s/digit

Fig.10 Proofreading value

Table 2

0.4
HIV Fig.11
TKS002-1
10 gy
| H/VI
8
=
L s
o
¥
Mg
3
2 JN
NA"'\"\MAI\,\./"\AWJ\‘“‘“JV
oo 5 10 15 20
(H2)
Fig.11 H/V spectrum frequency
Fig.12
TKS002-1
10 P
I H/Vl
8
2 \
L 6
o
X
4
2 i)
2 N
e d
0
0.1 1 10
)
Fig.12 H/V spectrum period
3.4

K-NET

Table 2 H/IV
0.66 1.05 0.18 0.32 0.09
sec 0.62 1.11 0.18 0.30 0.09
8.00 7.20 13.64 8.40 6.61
7.96 7.49 13.33 7.02 6.98
06 1.2
0.1
H/V
4.1
1.4
| I
1.2 -
o m
2 1 :
BT 0.8 -
: y
0.6 ’5'
B )
fiz ° (TKS001)
0.4
g ‘ n (TKS002)
- . (TKS003)
0.2 ¥ N (TKS004) H
g v (TKS005)
0 - 1 I 1
0.2 04 06 08 1 1.2 1.4

(sec)

Fig.13




20

*
18
L 2
w16
4
% 14
o K
% 12 n
‘ ".'
E’ﬁ 10 |- o o (TKS001) ||
[ I 2 n (TKS002)
n = (TKS003)
8 v A (TKS004) |
N v (TKS005)
6 e i 1 1 1
6 8 10 12 14 16 18 20
Fig.14
Fig.13 14
K-NET
Fig.13 14 11
Fig.13 5
Fig.14
4.2
&)
K-NET
3
1
1

7, =43 1
= Vs
Te sec
Hi i m
Vsi i m
i
n |
Vi PS
2 N
N
\/S 4
V=74 8N H" ¥ 2
H m
d =1 =0.962  =1.19
Table 3
EHEEE (sec)
FIEHE | E-NET | P B | N1{E
] R 0.18 0.20 0.90 024
510 (.30 0.95 0.25 0.29
N 0.09 0.09 0.13 0.09
Vs
Table 3
1 PS Vs
Te N Vs Te
3
N
PS im
2~3m
2
1 Te

Table 4



Table 4

HuBedE B HEBE DAFIEE (sec)

18 Ta<20.2

T 0.2=Tg< 086

IiE 0B8=Ta
Table 4

Table 5
Table 5
HiAZiE R

EIFME | E-NET | PS &8 N {E
il 1 I I
E I I I I
i I I I
Table 5

PS N
(€D) 1 HIV
K-NET 5

@ K-NET 5

®

K-NET

265 270 1986
K-NET

25 27 2002
17

11-22 2006



WEBHRY) Z A TN TU A R KXy v
HERT N A A DB

H R Y, R, MmED 2, EHESEES

Development of wide band-gap semiconductor three-dimensional devices
by using photo-converted heteropolytipic structures

Takuro Tomita, Shigeki Matsuo, Tatsuya Okada, Yoshiki Naoi

Femtosecond laser-induced structural transformations in wide band-gap semiconductors were

studied for the development of the fabrication technique for three-dimensional electronic

circuits. In particular, we will report the results on the femtosecond laser-induced periodic

structures produced on wide band-gap materials. We also investigated the material properties of

laser-irradiated spot by using confocal micro Raman spectroscopy and transmission electron

microscopy. We will discuss the effect of femtosecond laser-irradiation on wide band-gap

semiconductors.

Keyword: semiconductor, laser, laser-ablation, modification, laser-induced periodic structure
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Effect of Rich and High Turbulence Combustion on Emissions
and Flame Behavior in a Direct-Injection Diesel Engine

by (14 & 17} Times New Roman)
Changlin YANG, Yoshiyuki KIDOGUCHI, Kei MIWA

(12 # 417h Times New Roman)
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This study tried to reduce NOx and particulate emissions simultaneously in a high speed direct*

injection diesel engine. Fuel-rich combustion was used to reduce NOx emission at initial

combustion stage. High turbulence combustion was used to reduce particulate emission at
diffusion combustion stage. Experiments were carried out to investigate the effects of high squish
combustion chambers with small throat on combustion process and exhaust emissions. Results
showed that in the high squish combustion chamber, both NOx and particulate emissions reduced
with retarded injection timing. Endoscopic high-speed photography was employed to analyze the
experimental results. In the original combustion chamber at the early combustion stage, the high
luminosity flame tended to spread out of the cavity. Fuel-rich mixture burned slowly over the
piston crown. In the high squish combustion chamber, flame rotated violently around the bowl.
Fuel-rich mixture was kept beneath the squish lip, and was mainly oxidized inside the bowl. This
combustion phenomenon was considered to be one of the reasons for low particulate emission in
high squish combustion chambers.
(117226

Key words: Diesel Engine, Emission, Combustion Chamber, NOx, Smoke, Turbulence
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Effect of Fuel Cetane Number and Aromatics
on Combustion Process and Emissions
of a Direct-Injection Diesel Engine

(16 & 17+ Times New Roman)

by
Yoshiyuki KIDOGUCHI"*, Changlin YANG?, Kei MIWA®
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> This study investigated the effects of fuel properties on combustion characteristics and >
emissions such as NOx, THC, smoke and particulatc in a direct-injection diesel engine. Cetane
number and aromatic content of fuels were varicd independently. The results showed that reducing
cetanc number resulted in the increase of NOx and the decrease of particulate at high load. The
aromatic content had little effect on combustion characteristics. However, increasing aromatic
RE content for high ‘cetane number fuel resulted in high NOx and particulate cmissions. For low RE
2 cm cetane number fuel, increasing aromatic content produced high THC cmission at retarded injection 2 c
—_> timing. In the case of high injection pressure, fuel properties showed little effect on particulate <—
emissions.
(1172E8)
Key words: Diesel Engine, Emission, Combustion, Emission, Fuel
P
(5 F 52 (2f728) (#3043 10.5 & 17h Times New Roman)
(FEORIT17172cE) GRFESCT)  chamber geometries have been employed V). It is
7 1. Introduction also necessary to investigate the effect of fuel
X Dircct-injection diescl engines have been properties on  combustion and  emission
I3 |widely used on automotive applications because of characteristics because the study of the modifying
HJ lits inherent high thermal efficiency and low CO, fuel properties is expected to be one of the important
% lemission. However, emission regulations such as countermeasures to reduce exhaust emissions in the
fii (NOx and particulates have become stringent on a future. In regard of fuel properties such as cetane
B [standpoint of preserving the environment. In order to number, aromatic content, distillation temperaturc
T |reduce exhaust emissions from diescl engines, and viscosity, the effects of these propertics on
50 [improvement of injection system such as high combustion and emission characteristics have been
7_? pressure  injection and pilot injection, and investigated ©-12 However, it is difficult to make
improvement of combustion process using EGR, clear the effect of each property separately because
two-stage combustion and modifying combustion every property affects with each other. In this study,
cetane number and aromatic content are changed
- . independently as fuel properties with keeping 90%
1 Department of Mechanical Engineering, R
Faculty of Engineering, The University of Tokushima distillation temperature and sulfur content.
2 Department of Ecosystem Engineering, Experiments are carried out using a single cylinder
Graduste School of Engineecing, Tho University of Tokushirma direct-injection diesel engine with ch d load
*The University of Tokushima, 2-1 Minamijosanjima, Tokushima, jectio! g ange )
770-8506, Japan injection timing and injection pressure. The
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™~ “1
KE3cm CEA 6 50T (8 5 0 FRIEE)



e Zs B CERL 1 8 R )
WEEER . UM B2
WELE

MR TR

FEPR T2
L2200 A TR
BRE T LHH
FIHEME LR

A TR

SeIs TR
THEBHERE ¥ —

TaAVATATHFIA—R

st 57
[EESE
(kg
Py
EF
KLz
HIA
S
i S5

Wi

i

1IE—HB



	目次
	contents
	平成１７年度徳島大学工学部学部長裁量プロジェクト研究成果報告
	生体透過性近赤外光で活性化される抗シュヨウ性分子の合成と機能
	地震記録の特性と常時微動観測の比較
	光変換ポリタイプを用いたワイドバンドギャップ半導体デバイスの開発

	平成18 年度徳島大学大学院ソシオテクノサイエンス研究部教職員研究報告一覧
	情報ソリューション部門
	先進物質材料部門
	エコシステムデザイン部門
	ライフシステム部門
	エネルギーシステム部門
	フロンティア研究センター

	平成18 年度徳島大学大学院工学研究科修士論文一覧
	建設工学専攻
	機械工学専攻
	化学応用工学専攻
	電気電子工学専攻
	知能情報工学専攻
	生物工学専攻
	光応用工学専攻
	エコシステム工学専攻

	平成18 年度徳島大学大学院工学研究科博士論文一覧
	ソシオテクノサイエンス研究部研究報告編集委員会
	執筆要綱




