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1. Fourier Transform Nuclear Magnetic Resonance Spectroscopy (FT-NMR)

In these days, Nuclear Magnetic Resonance (NMR) spectroscopy has become one
of the most important tools for investigating the molecular structure and
physicochemical properties of materials in inorganic, organic and biological chemistry.
Structural analyses of natural products by NMR, application in the medical field
(tomogram by NMR) and so on are current topics.

NMR is a spectrometric technique that utilizes the resonant transitions of atomic
nuclei such as 'H and 13C, which are placed in a static magnetic field and irradiated by
a radiofrequency electromagnetic wave. When the energy of the electromagnetic wave
is in resonance with the energy difference between the nuclear magnetic levels split by
the magnetic field, a resonant absorption occurs. The transition energy is very
sensitive to the electronic, and therefore, to the chemical environment of the nucleus;
the resonant frequency is reported in terms of a chemical shift. The spectrum obtained
from NMR usually consists of more than several lines with different chemical shift
values, from which we can deduce valuable information on the chemical nature of

various parts of a given molecule.

The Center has three FT-NMR spectrometers.

1) Varian UNITY INOVA 500 (Room 4)

(500 MHz)
This spectrometer is a high-end model in the Center, and allows not only usual
measurements (*H, 3C, multiple nuclei, DEPT, COSY, etc.) but also all kinds of
measurements such as 2D- and 3D-measurement and inverse measurement (HMBC,
HMQC) by use of Pulsed Field Gradients (PFG) technique. The measurements at low
temperatures to -60 are easily available without liquid nitrogen but with dry air.

2) Varian UNITY INOVA 400 (Room 4)

(400 MH2z)
This instrument is capable of measuring solid CP/MAS, and should be employed
auxiliarily for INOVA 500. Measurement of samples with a very limited amount is
possible by use of 'nano-probe’. In addition, auto-sampler system (for 9 samples at

maximum) allows the continual measurements of 1H, 13C, 19F, and 3!P.



3) Varian GEMINI 2000/200 (Room 3)

(200 MHz)
Gemini 2000/200 is an entry model for beginners and for a routine work {H, 13C,
DEPT, CG-H COSY, NOE etc.). When you use this instrument with the simple, auto
measurement system (GLIDE), you can have satisfactory spectra with just several

clicks of the mouse.

(Ms)

GCMS QP-1000

m/z = 10 1000 M /A M = 2000
S/N 100 1 ng M *(298)

El Cl
20 70 eV



GCMS 9020-DF

GCMS 9020-DF GCMS QP-1000
M/z = 1 6000 M /A M = 25000
S/N 10 50 pg M *(298)
El Cl FAB FD
MIKES

GCMS PAC-1100

NBS/NIH/EPA 39,750

2. Mass Spectrometer System (MS)

Mass spectrometer is a useful instrument for chemical analysis of organic
compounds. This analysis is usually achieved by degrading a few nanogram of a
compound and recording the fragmentation pattern derived from the mass
fragmentation processes.

The molecules of the volatile sample are ionized and divided into lower molecular
mass ions (fragment ions) in the ionization room. The resulting positive charged
molecule and its fragment ions are accelerated into magnetic field unit which separates
them in space according to their masses, and the detector responds to the arrival of the
ions. The record of ion abundance versus mass, which is usually called a mass

spectrum, shows a pattern inherent of the molecule analyzed, and therefore, by using



the mass spectrum, we can identify the molecule and determine the molecular weight
and molecular structure of known or unknown compounds.

The Center has two mass spectrometers which are connected with a data
processing system. They are designed to be almost automatically controlled throughout
the process, and one can easily monitor the instrument conditions, handle the data
obtained, and search library data. Each mass spectrometer is equipped with a gas
chromatograph, and so one can analyze a series of compounds in a mixed sample
without isolation procedures. The main specifications of two mass spectrometers and

the data processing system are as follows:

1) Shimadzu GCMS QP-1000 system, quadrupole type (Room 1)
(Performance) Mass range: m/z =10-1000; Resolution: M/DM=2000;
Sensitivity: detection of 1 ng of methyl stearate M *(298) with S/N
ratio > 100.
(Injection of Sample) Indirect injection via gas chromatograph and direct injection
(lon source) lonization method: Electron impact (EI) and chemical ionization (ClI)
method; lonization voltage: 20 or 70 eV.
(Measurement type) Mass spectrum, mass fragmentgram, total ion chromatogram,

mass chromatogram, etc.

2) Shimadzu GCMS 9020-DF system, double focus type (Room 1)
This system makes it possible to measure higher resolution mass spectra than GCMS
QP-1000 system.
(Performance) Mass range: m/z =1-6000; Resolution: M/DM=25,000;
Sensitivity: detection of 50 pg of methyl stearate M * (298) with S/N
ratio > 10.
(Injection of Sample) Indirect injection via gas chromatograph and direct injection
(lon source) lonization method: El, ClI, fast atom bombardment (FAB), and field
desorption (FD) method; lonization voltage: continuously variable
(Measurement type) Mass spectrum, mass fragmentgram, total ion chromatogram,
mass chromatogram, etc.
(Special measurement) Measurements of MIKES (daughter ion), metastable ion,
negative ions, and millimass are available



3) Shimadzu GC-MS PAC 1100 (Room 1)
(Computer) Capacity: 95 Mbits.

(Ability) General data procession (saving, display, three-dimensional display,

background subscription, printing, and others), instrument control and
library search (39,750 mass spectra of NBS/NIH/EPA standard data base)
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3. Electron Microscope

TEM
Kevex
FLAME 1
4 eV
5pum

The Hitachi H-8100 is a high voltage electron microscope designed to meet

various modern scientific requirements from materials science to biomedical

applications. When the H-8100 is used in conjunction with other instruments, e.g., the

scanning electron microscope H8010, the energy dispersing Xray analyzer Kevex
Analyst 8000 (which will be renewed by a Kevex DELTA software FLAME on March,
2000) and the electron energy loss spectrometer H8020, the H8100 is capable of

performing various functions listed below according to the user's needs.



1) Transmission Electron Microscopy (TEM) (Room 1)

Ultrastructures of biological or non-biological specimens can be obtained by
magnifying the ultrathin sections by 100 to 1,000,000 times. The resolution limit for
lattice image is 1.44 A and that for structure image is 2.1 A. Five steps of accelerating
voltages from 75 kV to 200 kV make it possible to observe the sections of a wide range
of thickness. Since the H-8100 is computer-controlled, any beginner can get
satisfactory data instantly. The biological specimens are usually observed after being
stained with various metal solutions. However, the H-8100 can observe a bright or a
dark field image of non-stained specimens with a scanning-transmission (STEM) mode.
It is also possible to make a stereo pair of photographs by changing the tilt angle of
semi-ultrathin sections.

The ultramicrotome (in Room 2) and equipment for freeze-etching and

freeze-fracture techniques are also available in the Center.

2) Scanning Electron Microscopy (SEM) (Room 1)

The surface of tissues, cells, bacteria, viruses, and non-biological materials whose
thickness are up to 0.5 mm can be observed with a resolution of 3 nm. A critical point
drying apparatus (in Room 5) and an ion coating apparatus (in Room 5) for the

preparation of the specimens are available in the Center.

3) Electron Diffraction (ED) (Room 1)

From the diffraction pattern with selected area diffraction mode, the
crystallographic structure of crystalline materials can be analyzed. The H-8100 has a
computer-controlled lens design that offers the best correlation of selected area image

and diffraction pattern at all magnifications.

4) Energy Dispersing X-ray Analysis (EDX) (Room 1)

An elemental microanalysis can be made by detecting a specific Xray energy
emitted from specimens on application of the electron beam. Point, line, and area
analyses can be made by viewing the SEM and TEM images of the specimens. The
obtained data are analyzed qualitatively and quantitatively with Kevex software,
Analyst 8000 (which will be renewed by a Kevex DELTA software FLAME on March,
2000). By digital imaging various expressions of the data are possible, for example, the
STEM image decorated with elemental mapping.



5) Electron Energy Loss Spectroscopy (EELS) (Room 1)

The H-8100 is capable of performing electron energy loss spectroscopy either in
TEM or in STEM mode. The composing elements, mostly light ones like B, C, N and O
of specimens can be analyzed by measuring the energy loss of electrons passing
through the specimens. The resolution is 4 eV.

6) Dimple Grinder (GATAN Model 656/3) (Room 5)

Dimple grinder is an instrument used for grinding circular dimples of spherical
profile in the surface of materials such as ceramics and semiconductors. The principal
application is to the preparation of specimens for TEM. This technique is normally used
for pretreatment of ion milling. A careful operator can routinely produce a specimen
with thickness less than 5 mm, although in the case of most materials a final thickness
between 20 and 50 mm is normally obtained.

7) lon Milling (GATAN DuoMill Model 600) (Room 5)

The DuoMill is a machine which can “mill” the specimens such as ceramics and
semiconductors for TEM observation. lon milling involves directing a several-keV beam
of argon ions at both sides of a specimen. As the ions strike the specimen, the surface
atoms are sputtered out, which leads to thin the specimen.

GATAN DuoMill has two chambers which contains all the facilities for

independent ion-thinning of two specimens.
(ESCA)
ESCA(Electron Spectroscopy for Chemical Analysis) 5 50 A

XPS

Oy 532
eV
ev

Auger Electron Spectroscopy [AES])



(Secondary lon Mass Spectroscopy [SIMS])
ESCA ESCA-850 AES
SIMS

4. Composite Type Surface Analyzer (Room 1)

Electron Spectroscopy for Chemical Analysis (ESCA), also known as X-ray
Photoelectron Spectroscopy (XPS), is an effective technique for elemental and bonding
analyses of thin surface layers 5-50 A thick of solids. This technique yields the binding
energies of electrons in the surface layers by measuring the kinetic energies of
electrons (photoelectrons) ejected by the irradiation of soft X-ray. Because the binding
energy is largely (but not entirely) independent of the state of bonding of the atom, the
characteristic energy values (e.g., 532 eV for Ois electrons) can be used for qualitative
and quantitative determination of constituent elements present in the surface layers of
solids including insulators. The binding energy, however, may shift (up to several eV)
reflecting the chemical state of the atom, it is also possible to get information on the
valence number and oxidation number, and the type of functional group present.
Moreover, the ion etching technique provides the depth profiling from the surface. If
the surface is irradiated not by soft X-ray but by electrons, the determination of the
kinetic energies of Auger electrons ejected allows the surface elemental analysis of
solids, especially, of conductive solids, which is designated Auger Electron Spectroscopy
(AES). If irradiated by argon ions, the masses of the secondary ions ejected will also
give the surface information of solids, designated Secondary lon Mass Spectroscopy
(SIMS).

The instrument of the Center for ESCA is a Shimadzu ESCA-850, with which
AES and SIMS can also be done.



Main Applications

Studies of Materials: Analyses of surface and interface of metals, semiconductors,
polymers, glasses, ceramics, powders, catalysts, composite materials, etc. for the
research and development of new materials.

Studies of Surface and Interface States: Studies of oxidation, corrosion, contamination,
elemental diffusion, segregation, adhesion, friction, lubrication, catalytic properties,

surface treatment, deterioration, etc.

optical circular dichroism [CD]
CD
CD

J-600 RA-401



J-600
700-180 nm
2
95

RA-401
800-200 nm
0.1 ms-30 ms
-20 95

5. Analytical System for Biomolecular Conformation

This measurement system is useful for two important studies in biosystems,
determination of the absolute configuration of an optical isomer present and analysis of
biochemical reactions.

A chiral molecule is a molecule that cannot be superimposed on its mirror image,
where both molecules constitute an optical isomeric pair, and if one has S-configuration,
the other has R-configuration. In natural products, only one type of configurations is
present in each chiral center and the characteristic function arises from its own spatial
structural arrangement. Many such examples are found in amino acids, hormones,
enzymes, proteins, nucleic acids, sugars, etc. Therefore, it is very important to
determine which optical isomer is present in a biomolecule (i.e., determination of the
absolute configuration of the optical isomer). A chiral molecule absorbs left- and
light-circularly polarized radiation with different intensities ( . and | r), and such
property is called optical circular dichroism (CD). The CD spectrum itself is a record of
the difference in intensity (I L - | r) against wavelength and shows a pattern inherent
of the absolute configuration present in a biomolecule and hence, can be used to
determine the absolute configuration of optical isomers in unknown compounds.

Chemical reactions in biosystems are usually very fast processes, and the



stopped-flow technique is used in the study of such fast reactions. In this technique,
solutions of the reactants are impelled into a mixing chamber as a piston is withdrawn
suddenly to a stop. The composition in the chamber is then monitored, for example, by
measuring the change of absorption spectra with time. Another method is the
relaxation method: When the chemical reaction system which is initially in an
equilibrium state is perturbed, such as by a temperature jump, a sudden change to a
higher temperature, and the composition relaxes to the new equilibrium, which will
give information about the relaxation times. In conjunction with information about the
equilibrium constants, we can know the rate constants also.

The analytical system for biomolecular conformation in the Center consists of two
principal instruments: a JASCO J-600 CD spectrophotometer and an Otsuka
Electronics RA-401 stopped-flow spectrophotometer. This system is useful for the
above-mentioned two studies, and can be used also in other research fields, for
example, conformational analyses of liquid-crystalline molecules showing
cholesteric/smectic C* phases, analyses of various chemical reactions such as acid-base,

oxidation-reduction, complex formation, organic, and catalytic processes, etc.

JASCO J-600 CD spectrophotometer (Room 1):
Sample type: liquid or solid
Range of wavelength: 700-180 nm
Range of absorbance: <2
Range of temperature: room temperature to about 95
Otsuka Electronics RA-401 stopped-flow spectrophotometer (Room 1):
Sample type: liquid only
Range of wavelength: 800-200 nm
Range of reaction rate: 0.1 ms to 30 ms, 7 steps
Range of temperature: -20 to about 95

(ns)
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NAES-700D
(NFL-700) 200-700 nm 2 ns
8.5 kHz
(NDL-100) 337.1 nm 360-700 nm 700
400 ps 5-1000 Hz
Oxford Instruments , OptistatDN-VS
cryostat ITC502 temperature controller 77-500 K

6. Analytical Systems for Ultra-High Speed Phenomena

This system is useful to analyze various ultra-high-speed phenomena in nature,
such as transfer process of a flash of lightning, destruction process of materials,
formation process of turbulent flow, or in more micro-scale level, re-combination of an

electron and a positive hole in semiconductors, etc., which are observed in situ visually,



thermally, or through photoluminescence processes in the time scale up to of the order
of nano seconds. This system consists of two analytical systems, a high-speed camera

and video system and a time-resolved photoluminescence spectrophotometer.

1) High-speed camera and video system

1. Ultra-high-speed camera instrumentation: Ultranac standard set (Room 5, portable)
A photographing speed of 2,000-20,000,000 flame per sec with an exposure time
of 10 ns-20 p s and an interflame distance of 40 ns-320 p s is accomplished, and
the time resolution is 0.5 ms to 50 ns. The camera lens is of Nikol F mount and
the detector is a fluorescence sheet of 80 mm in diameter, which is transferred
onto a black and white film of polaroid type.

2. High-speed video instrumentation;: Kodak EktaPro HS-4540-2 (Room 5, portable)
The maximum photographing speed in the full flame mode with 256x256 image
elements is 4,500 flame per sec with a time resolution of 222 p s, and when used
in the divided flame mode with 64x64 image elements, the maximum speed is
40,500 flame per sec with a time resolution of 25 p s. The total number of flames
is 3,072, applicable to a phenomenon for 0.68 s, in the full flame mode, and
49,152 for 1.21 s in the divided flame mode. The black and white picture of each
flame is recorded on a DRAM memory, which can be transformed and saved in
Tiff format. Output type: GP-1B and NTSC. This camera can be used with Image
intensifier (3) and Laser system (4) to capture high speed phenomena very
clearly.

3. Intensified lens system (ILS): Imco (Room 5, portable)

This instrument amplifies a very faint light to 100 to 10,000 times, and used with
1 or 2. The diameter of the lens is 40 mm. The gate time can be changed from 10
ns to 1.2 ms by 10 ns step, or to infinity.

4. Ultra-highly bright laser strobe: Copper Vapor Laser illuminator LS2-30 (Oxford

Lasers Inc.) (Room 5, portable but very heavy (about 250 kg!) and very large (about

150 cm in length))

This is a very bright light source, which can generate a light beam of 25 mm in
diameter and as a 10 kHz sequential pulse of 20-30 ns width at a wavelength of
570.6/578.2 nm. This is used with 1 or 2, and the generation of the light can be
matched to the timing of photographing by using an external trigger signal.
This system is also capable of 50 kHz burst mode with external circuits.



5. Analytical system for thermal vision image: Nikon Thermal Vision Laird 3ASH

(Room 5, portable)
This measures the temperature distribution of materials as a thermal vision
image and analyzes. The detector is a PtSi Schottky type Infrared-Charge
Coupled Device (IR-CCD), which can detect an electromagnetic wave of a wave
length of 3-5 p m, and thus the observable temperature range is 20-190/150-
500/400-2000 , and the photographing speed is 60 frame per sec. The total
number of image elements is 410,000 (H811xV508). The type oh lens: F1.2,
f45mm, where F is inversely proportional to the brightness of the lens and f is
the focus distance. The minimum camera distance is 0.5 m. Output type: NTSC,
RS232C, and Nikon special digital connector.

You can carry these instruments to your lab., where you can photograph what

you like.

2) Time-resolved photoluminescence spectrophotometer (PL) (Room 5)

Photoluminescence is the emission of light when a substance is illuminated with
high-energy electromagnetic radiation and which persists, for short times (usually of
the order of ns) at least, after the source of illumination is removed. The anisotropy,
decay time, and wavelength of absorption and emission during the process strongly
depend on the electronic structure of excited and ground states, which are very
sensitive to the molecular orientation and the dielectric constant of the environment in
the substance. Therefore, time-resolved photoluminescence spectroscopy is not only
useful to follow the electron transfer process in an emission device, but also obtain
information on the molecular dynamics and micro-environment, using an appropriate

fluorescence probe.

Horiba NAES-700D is settled in the Center. It is equipped with two incident light

sources;

1. nano second lamp (NFL-700), which can generate 8.5 kHz sequential pulse of below
2 ns half width, at a wave length of 200-700 nm;

2. nitrogen-dye laser (NDL-100), which can generate 51000 Hz sequential pulse of
about 700 or 400 ps half width, at a wave length of 337.1 nm and 360-700 nm, to



follow processes of the order of subnano seconds.

These enable to measure the subnano second photoluminescence life time and
nano second-resolved spectra. Cryostat system (Oxford instruments, Optistat DN-VS
cryostat and ITC502 temperature controller) is also equipped, which enables the
measurements at the temperature range of 77-500 K.

SPM
SP13800
45 mmx45 mmx5 mm 0.2 nm 0.01 nm
(AFM) (ST™) AFM AFM
VE-AFM 1mL (-140
300 )
SPA400 SPA300V AFM
AFM STM  SPA400
SPA300V
DELL OptiPlex GXa, DOS/V, Windows95
FFT
EPSON PM-750C
AFM AFM AFM DFM
AFM
DFM STM AFM STM VE AFM FFM
LM FFM

7. Scanning Probe Microscope System (SPM) (Room 2)

This system detects the atomic force or the tunnel effect between a measurement

sample and the probe of this system and analyzes the information of the shape, friction



of the surface, and others. It has an equipment resolution of 0.2 nm in the surface,
0.01 nm to the perpendicular direction of the sample. It is possible to do even the
observation of the atomic level imaging under the optimal conditions.

With the exchange of the unit, it is possible to measure Atomic Force Microscope
(AFM), Scanning Tunneling Microscope (STM), Frictional Force Microscope (FFM),
Electrochemical AFM, Viscoelastic AFM (VE-AFM) and so on, at temperatures from
140 to 300 , under vacuum, or in liquid (of a volume of 1<mL).

The system consists of the probe station for a system control and a data
processing, and two measurement units of a multi function-type unit SPA400 and an
environment control-type unit SPA300HV. Most of the measurements such as AFM are
able to be done with either of the two units, but electrochemical AFM STM
measurements are possible only with SPA400, and measurements at various
temperatures/under vacuum are possible only with SPA300HV. Both types of units
have an optical microscope, by which it is easy to settle a sample and adjust the
instrumental conditions. The data processing part (DELL OptiPlex GXa, DOS/V type,
Windows95) has useful various filters such as Fast Fourier Transform (FFT) algorithm
and data analysis programs, and you can make a full color 3-dimensional image and
print out it by using an EPSON PM-750C printer.

Measurement modes

Contact AFM, wet-AFM, AFM with electric current measurement, surface electrical
potential microscope, dynamic force mode DFM, cyclic contact mode or non-contact
mode AFM , wet-DFM, STM, electrochemical AFM, electrochemical STM, VE-AFM,
FFM, lateral modulation (LM)-FFM.

(ICP-AES)
(ICP-AES)
(ICP) R. W. Bunsen G. R.
Kirchhoff (1860 ) (1861 )
(I1CP)



ICP-AES
70

ICP 6,000-10,000 K
( ICP)
1 ppb
1000 ppm

ICP-AES

ICP-AES Leeman Labs Inc. PS-1000UV
40.68 MHz 0.7-2 kW
178-808 nm,
1ppb-1000 ppm

8. Inductively coupled plasma atomic emission spectrometer (ICP-AES)

It often becomes necessary to explicate elements present in electronic materials,
ceramics, and superconductive materials in the research and development of advanced
materials, infinitesimal amount of metallic elements existing in organism samples, and elements
existing in the circumstances such as water, soil, and atmosphere. Inductively coupled
plasma atomic emission spectrometry (ICP-AES) is useful for these purposes. This

technique makes possible both qualitative and quantitative analysis in a wide range



from a trace of to a high concentration of many elements.

R. W. BunsenandG. R. Kirchhoff discovered two new elements, cesium in 1860 and
rubidium in 1861, using atomic emission spectrometry (AES). ICP-AES is basically
very similar to the traditional AES, except that it utilizes the inductively coupled
plasma (ICP) as the excitation source. In ICP-AES, the sample to be analyzed is
introduced into the source, and atomic excitation occurs. The emitted light is dispersed
by a suitable means such as an optical grating monochromatic system, and finally, the
resulting spectrum is recorded on a photographic plate or detected as an electronic
signal via photomultiplier detection system.

The wavelength of the observed emission lines can be used to identify a
particular element, and the intensity of the emission line is proportional to the number
of the atoms undergoing the corresponding transition. Thus, the detection of radiation
at a particular wavelength can be applied to the qualitative elemental analysis of the
sample and the intensities measured at these wavelengths to the quantitative analysis
of the analyte elements. Over seventy elements, including most metal elements and
some non-metal elements such as boron, carbon, silicon, phosphorus, and sulfur, can
be detected and analyzed by ICP-AES.

In ICP, a radiofrequency induction coil is used to heat argon ions in an argon
gas stream to temperatures of 6,000-10,000 K. Such high temperatures of plasmas lead
to a high degree of atomic excitation and thus, to a high sensitivity for detection. As a
result, a linear response from 0.1 ppb or below to 1000 ppm or more is easily realized
without change of operating conditions. The high temperatures also ensure that
virtually all compounds are broken down to their constituent elements and thus, the
matrix effects and the background interference from molecular species, which are so
often a problem in other atomic spectroscopies, are largely eliminated. The
pretreatment of the sample for ICP-AES can be undertaken with ease and rapidly, in

contrast with other atomic spectroscopies.

ICP-AES, made by Leeman Labs, Inc., type PS-1000UV (Room 1)
RF generator: Operating frequency: 40.68 MHz
Operating power: 0.7-2 kW
Detector: Wavelength range: 178-808 nm
Detectable concentration: 1 ppb-1000 ppm
Ultrasonic nebulizer
Hydride vapor generation unit

Autosampler



Microwave sample preparation system

Water purification system

200-700 nm

p-p*

5000 300cm™

2000

HATR

9. Spectrophotometer (UV-vis and IR)

1) UV-visible Spectrophotometer

Absorption of the ultraviolet (UV) and visible (vis) light with a wavelength of
200-700 nm by a given molecule is dependent on its electronic structure. In other
words, the origin of such absorption is a transition of electron in the ground state level

to an upper level, and typical examples are the d-d transitions in the transition metal



compounds and p-p* transitions in organic compounds with double bonds. Therefore,
UV-vis absorption spectroscopy is used for identification and quantitative analysis of
such types of compounds, and sometimes, for getting information on the electronic
structure of unknown compounds.

The Center has a Hitachi 4000US spectrophotometer (in Room 5), which is

designed for reflection as well as normal absorption measurements.

2) Infrared Spectrophotometer

Absorption of light in the infrared (IR) region (400-5000 cm) is dependent on
the vibrational structure of a molecule. That is, the absorption is due to vibrational
transitions accompanied by a number of rotational energy changes, and so, is observed
as a vibrational-rotational “band”. The frequency or wave length of the absorption is
closely connected with the mass, force constant, and geometry of the vibrational unit of
the molecule. Therefore, IR spectra are useful for the structural analysis of the
molecule.

The Center has a Perkin-Elmer System 2000 spectrometer (in Room 1), which is
a Fourier Transform (FT) type using a modified Michelson interferometer. In this type
of instruments, the usage of FT method and a laser beam provides more precise and
more accurate determination of the wavelengths of IR absoption peaks with higher
sensitivity, compared to the measurements with a previous difraction-grating type
spectrometer. It is also possible to accumulate the spectral signal and perform
time-resolved measurements. Mathematical treatments for the spectra, such as
addition, subtraction, multiplication, division, integration, etc. are easily carried out.
Furthermore, IR spectra of aqueous solutions are also available by using a HATR

(horizontal attenuated total reflectance) accessory.

-196



10. Cold converter (Liquid nitrogen supplying system) (Outside)

The cold converter is a system which can store a liquefied gas. From the system
the liquefied gas and/or the gas itself are available. The liquefied gas which was
transported by a tank lorry from the maker is transferred to the converter. The cold
converter facilities in the Center is a system for liquid nitrogen storage (max. storage is
1 ton). This system makes it possible for anyone at Gifu University to get as much
liquid nitrogen as he/she needs whenever he/she needs it. Liquid nitrogen is a very
convenient cooling medium (coolant) by which you can easily make a temperature as
lowas -196 . Liquid nitrogen, therefore, is an indispensable medium for studies in
the wide field of physics, chemistry, biochemistry, medical, and biological science. In
addition to its use as a coolant, liquid nitrogen is a convenient source for dry nitrogen
gas. Ultra-pure nitrogen gas can be obtained easily and in large quantities through

the cold converter.

4000

GT-9000
Hewlett-Packard Vectra VE (Windows95, DOS/V)

11. Image Treatment System (Room 5)

The Center has a color digital printer Fujifilm Pictrography 4000, which is controlled
by a Hewlett-Packard Vectra VE personal computer with a DOS/V type (OS: Windows
95). This printer is very useful for preparing color OHP sheets for lectures and
presentations. You can also transfer electron microscopic photos into the computer
through an EPSON GT-9000 image scanner and decorate them with an Adobe
Photoshop software and print out.
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K.Moriya, T.Masuda, T.Suzuki, S.Yano, M.Kajiwara
Liquid Crystalline Phase Transition in Hexakis(4-(N-(4'-alkoxyphenyl)
iminomethyl)phenoxy)cyclotriphosphazene
Mol.Cryst.Liq.Cryst.,318,267-277(1998) (NMR,FT-IR)

T.Murai, S.Kato
Syntheses of Selenothioic and Diselenoic Acid Esters
Sulfur Reports,2 0 (3),397-418(1998) (NMR,MS)

T.Murai, T.Mizutani, Y.Ogino, Y.Fujiwara, S.Kato
Synthesis and Stability of Selenothioic and Diselenoic Acid Esters
Phosphorus Sulphur and Silicon,136.137 &1 38 ,561-564(1998)
(NMR,MS)

T.Kume, T.Kuwabara, O.Sakurada, M.Hashiba, Y.Nurishi
lonic Transport to Produce Diverse Morphologies in MgAIl.O4 Formations
Started from Powders of Varied Physical Nature
Ceramic Microstructure,577-588(1998) (TEM)

Y.Makimura, H.Ishida, A.Kondo, A.Hasegawa, M.Kiso
Regioselective a (2 - 3)-Sialylation of LeX and Lea by Sialidase-Catalyzed
Transglycosylation
J.Carbohydrate Chemistry,1 7 (6),975-979(1998) (NMR)

Y.Kitade, M.Wakana, S.Terai, T.Tsuboi, M.Nakanishi, C.Yatome, B.Dong,
R.H.Silverman, P.F.Torrence
2-Bromoadenosine-substituted 2',5-Oligoadenylates Modulate Binding and
Activation Abilities of Human Recombinant Rnase L
Nucleosides&Nucleotides,1 7 (12),2323-2333(1998) (NMR,CD)

Y.Kitade, N.Saito, A.Kozaki, K.Takahashi, C.Yatome, Y.Takeda, H.Sajiki, K.Hirota
Facile Method for the Preparation of 7-Methyl-8-Oxoguanosines as an
Immunomodulator
Nucleosides&Nucleotides,1 7 (1-3),91-97(1998) (MS)



8. M.Koketsu, H.Ishihara, M.Hatsu
Novel Compounds, 1,3-Selenazine Derivatives, as Antibacterial Agents
Against Escherichia Coli and Staphylococcus Aureus
Research Communications in Molecular Pathology and
Pharmacology,1 01 (2),179-186(1998) (NMR)

9. M.Yoshimatsu, T.Kataoka
Recent Advances in Synthetic Organic Chemistry on Selenium-stabilized

Reactive Species

Organic Chem,2 ,31-45(1998) (NMR)
10.
72 11 1325-1332(1998) (NMR)
11.
69 5 498-505(1998)
(1cpP)

12. K.Itoh, Y.Kitade, S.Kobayashi, M.Nakanishi, C.Yatome
Demethylation of Acridine Orange by Arthrobacter globiformis
Bull.Environ.Contam.Toxicol.,6 0,781-785(1998) (MS)

13. K.Moriya, T.Suzuki, Y.Kawanishi, T.Masuda, H.Mizusaki, S.Nakagawa,
H.lkematsu, K.Mizuno, S.Yano, M.Kajiwara
Liquid-Crystalline Phase Transition in Organophosphazenes
Appl.Organometal.Chem.,12 ,771-779(1998) (NMR,MS)

14. M.Yoshimatsu, K.Konishi, G.Tanabe, O.Muraoka
A New Fluoride-Mediated 1,2-Sulfonyl Shift on Cyclopropane
Tetrahedron Letters,39,1781-1782(1998) (NMR)



15.

16.

17.

18.

19.

20.

21.

T.Murai, T.Ezaka, S.Kato
Reactions of a ,a -disubstituted Selenoamides with Organolithium
Reagents Leading to Unsymmetrical Ketones
Tetrahedron Letters,39,4329-4332(1998) (NMR,MS)

T.Asano, K.Moriya, S.Yano
Liquid Crystalline Phase Transitions of the 2-(4’-alkoxybiphenyl-4-yl)-5-
(4-methylphenyl)Pyridines
Liquid Crystals,2 5 (2),263-266(1998) (MS)

N.Otsubo, H.lIshida, M.Kiso, A.Hasegawa
Synthesis of Sialyl Lex Ganglioside Analogues Modified at C-6 of the
Galactose Residue to Elucidate the Mechanism of Selection Recognition
Carbohydrate Research,306,517-530(1998) (NMR)

H.Ito, H.Ishida, M.Kiso, A.Hasegawa
First Total Synthesis of Ganglioside GTlaa 1

Carbohydrate Research,3 06 ,581-585(1998) (NMR)

K.Funatogawa, M.Matsuura, M.Nakano, M.Kiso, A.Hasegawa
Relationship of Structure and Biological Activity of Monosaccharide Lipid
A Analogues to Induction of Nitric Oxide Production by Murine
Macrophage RAW264.7 Cells
Infect.Immun.,6 6 (12),5792-5798(1998) (NMR)

K.Strenge, R.Schauer, N.Bovin, A.Hasegawa, H.Ishida, M.Kiso, S.Kelm
Glycan Specificity of Myelin-Associated Glycoprotein and Sialoadhesin
Deduced from Interactions with Synthetic Oligosaccharides
Eur.J.Biochem.,2 58 ,677-685(1998) (NMR)

T.Murai, F.Kimura, K.Tsutsui, K.Hasegawa, S.Kato
Synthesis and Structure of N-(Silylalkyl)amides: Rhodium-Catalyzed
Hydrosilylation of Enamides
Organometallics,1 7 (5),926-932(1998) (NMR,MS)



22. M.Tansho, Y.Onoda, R.Kato, S.Kutsumizu, S.Yano
14N NMR Studies on an Optically Isotropic Liquid Crystalline D Phase of
4’-n-alkoxy-3'-nitrobiphenyl-4-carboxylic Acids(ANBC)
Liquid Crystals,2 4 (4),525-529(1998) (MS)

23. K.Hata, T.Wada, A.Hasegawa, M.Kiso, T.Miyagi
Purification and Characterization of a Membrane-Associated Ganglioside
Sialidase from Bovine Brain
J.Biochem.,1 2 3,899-905(1998) (NMR)

24. C.Mitsuoka, M.Sawada-Kasugai, K.Ando-Furui, M.lzawa, H.Nakanishi,
S.Nakamura, H.lIshida, M.Kiso, R.Kannagi
Identification of a Major Carbohydrate Capping Group of the L-selectin
Ligand on High Endothelial Venules in Human Lymph Nodes as 6-Sulfo
Sialyl Lewis X
The Journal of Biological Chemistry,2 7 3 (18),11225-11233(1998)
(NMR)

25. K.Kumamoto, C.Mitsuoka, M.lzawa, N.Kimura, N.Otsubo, H.Ishida, M.Kiso,
T.Yamada, S.Hirohashi, R.Kannagi
Specific Detection of Sialyl Lewis X Determinant Carried on the Mucin
GIcNACB 1 - 6GalNAca Core Structure as a Tumor-Associated Antigen
Biochemical and Biophysical Research Communications,24 7,
514-517(1998) (NMR)

26. T.Murai, N.Niwa, T.Ezaka, S.Kato
Structure of N-Aryl Selenoacetamides in Solutions and in the Solid State
J.Org.Chem.,6 3 (2),374-376(1998) (NMR,MS)

27. R.B.H.Tahar, T.Ban, Y.Ohya, Y.Takahashi
Humidity-Sensing Characteristics of Divalent-Metal-Doped Indium Oxide
Thin Films
J.Am.Ceram.Soc.,8 1 (2),321-327(1998) (TEM,EDX)



28.

29.

30.

31.

32.

33.

34.

N.Yoshizaki, S.Yonezawa
Cysteine Proteinase Plays a Key Role for the Initiation of Yolk Digestion
During Development of Xenopus Laevis
Develop.Growth.Differ.,4 0,659-667(1998) (TEM)

Y.Kubota, S.Nakada, Y.Sugi
Palladium-Catalyzed Alkoxycarbonylation of Aryl p-Toluenesulfonate
Synlett,2 ,183-185(1998) (NMR,ICP)

T.Murai, T.Mori, S.Kato
Diastereoselective Michael Addition of Organolithium Reagents to Chiral
o ,B -Unsaturated Selenoamide
Synlett,619-620(1998) (NMR,MS)

Y.Naruse, Y.Ito, S.Inagaki
Ethylation by Ethyl Ethers in the Presence of Organometallic Bases:
Reactions of Hydrocycloalk[b]indoles
J.0Org.Chem.,6 4 (2),639-640(1998) (NMR,MS)

Y.Yamamoto, A.Kondo, Y.Atoji, H.Tsubone, Y.Suzuki
Morphology of Intraepithelial Corpuscular Nerve Endings in the Nasal
Respiratory Mucosa of the Dog
J.Anat.,193,581-586(1998) (TEM)

Y.Ohya, H.Koyama, T.Ban, Y.Takahashi
Electrical Properties of p-n Contact with Oxide Semiconductor Thin Films
Fabricated by Liquid Phase Method
Materials Science and Engineering,B 5 4 ,55-59(1998) (TEM)

M.Yoshimatsu, S.Gotoh, K.lkeda, M.Komori
A New 1-Alkoxy-2-(chalcogeno)allylic or 1-Alkoxy-2,4-bis(chalcogeno)penta-2,
4-dienyl Cation: Highly-Regioselective Allylating or Penta-2,4-dienylating
Electrophiles and Their Reactions
J.Org.Chem.,6 3 (19),6619-6624(1998) (NMR,MS)
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38.

39.

40.

41.

M.Yoshimatsu, K.Oguri, K.lkeda, S.Gotoh
The First Example of the 1-Chalcogene-Substituted Formylolefination of the
Ketones and Aldehydes Using 1-Lithio-2-ethoxyvinyl Chalcogenides
J.Org.Chem.,6 3 (13),4475-4480(1998) (NMR,MS)

T.Kataoka, S.Watanabe, K.Yamamoto, M.Yoshimatsu, G.Tanabe, O.Muraoka
Reactions of Diphenyl(phenylethynyl)selenonium Salts with Active
Methylene Compounds and Amides: First Isolation of Oxyselenuranes

[10-Se-4(C30)] as a Reaction Intermediate
J.Org.Chem.,6 3 (18),6382-6386(1998) (NMR,MS)

R.Yamauchi, K.Kato
Products Formed by Peroxyl Radical-Mediated Oxidation of Canthaxanthin
in Benzene and in Methyl Linoleate
J.Agric.Food Chem.,4 6 (12),5066-5071(1998) (NMR,MS)

M.Shimoyamada, S.lkedo, R.Ootsubo, K.Watanabe
Effects of Soybean Saponins on Chymotryptic Hydrolyses of Soybean
Proteins
J.Agric.Food Chem.,4 6 (12),4793-4797(1998) (CD)

Y.Atoji, Y.Yamamoto, T.Komatsu, Y.Suzuki, T.Tsubota
Circumanal Glands of the Dog: A New Classification and Cell Degeneration
The Anatomical Record,250,251-267(1998) (TEM)

R.Yamauchi, K.Goto, K.Kato
Reaction of o -Tocopherol in Heated Bulk Phase in the Presence of Methyl
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Lipids,3 3 (1),77-85(1998) (NMR,MS)

R.Yamauchi, H.Mizuno, K.Kato
Preparation and Characterization of 8a-(Phosphatidylcholine-dioxy)-
o -tocopherones and their Formation during the Peroxidation
of Phosphatidylcholine in Liposomes
Biosci.Biotechnol.Biochem.,6 2 (7),1293-1300(1998) (NMR,MS)
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Bull.Chem.Soc.Jpn.,71.1193-1200(1998) (NMR,MS)

44, M.Koketsu, Y.Miyajima, H.Ishihara
Syntheses of 4,5-Dihydroselenophenes by Using TiCls and Zn
Chemistry Letters,645-646(1998) (NMR)

45. H.lIshihara, K.Yoshimura, M.Kouketsu
A Facile Preparation of Aliphatic and Aromatic Primary Selenoamides Using

4-Methylselenobenzoate as a New Selenating Reagent

Chemistry Letters,1287-1288(1998) (NMR,MS)
46.
63 31-36(1998) (TEM)
47.
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(SEM,EDX)

48. T.Hanaoka, K.Nakajima, Y.Sugi, T.Matsuzaki, Y.Kubota, S.Tawada, K.Kunimori,
A.lgarashi
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Catalysis Letter,50,149-152(1998) (NMR,ICP)



49

50

51

52

. R.Bandyopadhyay, Y.Kubota, S.Tawada, Y.Sugi

Direct Hydrothermal Synthesis of B-SSZ-31 from Silica and Sodium Borate
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Structure-directing Agent
Catalysis Letter,50,153-158(1998)
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. T.Sharda, A.Vaidya, S.Misra, S.Bhargava, H.D.Bist, P.Veluchamy, H.Minoura,

P.Selvam

Stoichiometry of the Diamond/Silicon Interface and its Influence on the

Silicon Content of Diamond Films

J.Appl.Phys.,8 3 (2),1120-1124(1998)

. V.Kumar, Y.Ohya, Y.Takahashi
Sol-Gel Processing of Ferroelectric PbTiOz and Pb(Zro.sTio.5)Os Thin Films
Jpn.J.Appl.Phys.,37 ,4477-4481(1998)

. K.Kuwata, M.Hoshino, S.Era, A.Batt
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Clinical Applicability of Functional Magnetic Resonance Imaging and
Activation Study with Single Photon Emission Computerized Tomography
for Functional Mapping

Neurological Research,2 0,191-197(1998) (NMR)

57. A.Okumura, K.Kuwata, K.Takenaka, Y.Nishimura, S.Shirakami, N.Sakali,
T.Hayashi, S.Era
Pulsed Off-resonance Magnetization Transfer for Brain Tumor in Patients
Neurological Research,2 0,313-319(1998) (NMR)
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