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DK. Matsuoka, D. Terunuma et al,, Tetrahedron Letters, 40, 7839 (1999)
2)K. Nishikawa, K. Matsuoka and D. Terunuma et. al., Proc. Natl Acad. Sci., 99, 7669 (2002)
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The Skeleton Effect on a Series of Carbosilanedendrimer Bearing Globotrioses as an 0-157 Neutralizer

Akihiro YAMADA. Ken HATANOQ," Koji MATSUOKA," Daiyo TERUNUMA,”* Kiyotaka NISHIKAWA

Yasuhiro NATORL,® and Yasuaki ESUMI®

“Depariment of Functional Materials Science, Faculty of Engineering, Saitama University, 233 Shimo-ohkubo,

Suitumu 338-8570. Jupun; *Depariment of Clinical Pharmacology, Research Institute, International Medical Center

of Jupan, 1-21-1 Tovama, Tokyo 162-8655, Japan; “The Institute of Physical and Chemical Research (RIKEN,
- Woke, Saituma 331-0198, Japan

Tel& Fax 048-858-3535, E-mail khatano@fms.saitama-u.ac.jp
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The Synthesis and Biological Assay on a Series of Carbosilanedendrimer with
Sugl?r Chain as an 0-157 Neutralizer ,

Akihiro YAMADA,' Ken HA ANO,” Koji MATSUQKA, Daiyo TERUNUMA ™
I Kiyotaka NISHIKAWA,” Yasuhiro NATORI, and Yasuaki ESUMI
Department of Functional Materials Science, Faculty of Engineering, Saitama

University, 255 Shimo-ohkubo, Saitama 338-8570, Japan; * Department of Clinical

Pharmacology. Research Institute, International Medical Center of Japan, 1-21-1

Toyama, Tokyo 162-8633, Japan; “The Institute of Physical and Chemical Research

(RIKEN), Woko. Saitama 351-0198, Japan

We have recently found that carbosilane dendrimer having Globotriose was effective as
a material that neutralization and nontoxic makes pathogenesis O-157. In the course of
our investigation. we have interested in the preparation of the carbosilane dendrimer
having galabiose which is known as a recognition part for pathogenesis O-157. The
preparaiion of carbosilane dendrimer having galabiose will be discussed in this paper.

MRERIEETS e R AV P25 3 F(Gala1—~4Gal 31—~ 4Gle—Cer), £-# 32
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Fig. 1
K. Matsuoka. D. Terunuma er. al., Tetrahedron Letters. 40, 7839 {(1999)
23k Nishikawa, K. Matsuoka and D. Terunuma er. af.. Proc. Nail 4cad. Sci. 99, 7669 (2002)
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Designed asserably and biotinylation of sulfated oliposaccharides

and application to sensor chip

“H. Hayashi!, A. Arano?, M. Sobel’, S. Kusumoto?, Y. Suda?

(*Department of Chemistry, Graduate School of Science, Osaka Univ.;
*Department of Nane Structure and Advanced Materials, Graduate
School of Science and Engineering, Kagoshima Univ.; *University of
Washington Medical School)

Summary : A novel linker compound containing two units of aromatic
amine and a biotin moiety was synthesized. By the reductive amination
reaction, the linker was coupled with a synthetic trisaccharide contain-
ing a sulfated key disaccharide structure of beparin. The coupling prod-
uct was bound to avidin immobilized on a gold sensor chip, The pre-
pared chip was used for the surface plasmon resonance (SPR) mea-
surement to evaluate the binding affinity between known heparin bind-
ing proteins and the sulfated disaccharide.
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Syuthetic studies of N-acetyllactosamine-cluster using carbostlane

as the core scaffold

©Koji Matsuoka!, Takumi Ohtawa?, Takashi Akagi?, Tetsuo Koyama!,
Shin-Ichiro Nishimura?, Yasuaki Esumi?®, Ken Hatano?,

Daiyo Terunuma’
(*Faculty of Engineering, Saitama University, 2Graduate School of
Science, Hokkaido University, *The Institute of Physical and Chemi-

cal Research (RIKEN))

Summary : Assembly of N-acetyllactosamine moieties using
carbosilane derivatives as the core frame has been accomplished
to provide a series of N-acetyllactosamine-cluster,
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I/KMEDAINEL S EBETAEIZED, T3
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31Xk
(1} K. Matsuoka, er al., Bull. Chem. Soc. Jpn., 71, 2709-2713 (1998).
(2) K. Matsucka, et al., Tetrahedoron Let., 40, 7839-7842 (1999).
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Preparation of {Gb3 substituted) Novel Carbosilane Dendrimers
Functionalised with Gb3 Saccharide Moieties

OTetsuo Koyama?, Shanshan Chen’, Ken Hatano', Koji Matsuoka',
Yasuaki Esumi?, Daiyo Terunuma’
(*Faculty of Engineering, Saitama University, ? The Institute of
Physical and Chemical Research (RIKENY)

Summary : Carbosilane dendrimers carrying sugar moieties of
globotriaosyl ceramide (Gb3) were prepared using
Bis(tris(propyl)silylpropyl)dibuthylsilane and Bis(tris(propyl)
silylpropyl)diphenylsilane as the core molecules respectively.
The objective products were noted that 6 Gb3 molecules were
completely connected to the each ends of the carbosilane
dendrimers from the results of 'H-NMR, “*C-NMR and MALDI-
TOF Mass spectrum. These molecules were expected to have a
well-preventing-effect to Vero-Toxin came from
enteropathigenic Escherichia Coli 0-157.
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Rtz & DR e KBEZITERE, Ak, BF %
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Z L ATH-NMR -« “C-NMR * MALDI-TOF- X A~ 2 b U
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Chemical characterisation of sialyl oligosaccharides separated from

Japanese black bear milk

CTadasu Urashima', William A. Bubb?, Kumi Teramoto',

Tadashi Nakamura', Ikichi Arai!, Tadao Saito?, Takeshi Komatsu?,

Toshio Tsubota®

('Obihiro University of Agriculture & Veterinary Medicine, Depart-
ment of Animal Science, 2The University of Sydney, Department of
Biochemistry, *Tohoku University, Graduate School of Agriculture,
‘Tapanese black bear Institute in Ani, Gifu University, Department of
Veterinary Medicine)

Summary : Mono and disiatyl oligosaccharides were separated
from Japanese black bear milk by chloroform/methanol extrac-
tion, gel filtration on Bio Gel P-2, anion exchange chromatog-
raphy, HPLC with Amido-80 column, and characterised, They
had lacto-N-neohexaose or para lacto-N-nechexaose as core
units, and one or two residues of a(2-6) linked NeuSAc. They
had also B Lewis x or a-Gal epitope with Lewis x.
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BIUVLT7INA TR, JRURNLIAY /=)
A, BioGelP2iZ X 24 VB, T+ r&row b
7774 —8BLUAmMido-80% T LI L AHPLC T EE 55
L7z tRERTIE. IHB X UZRINMRERICL o T
ﬁofCo ,

VXTI TTINA) THEIL, 52 FN-RF AR
YA—RELNT T FN-AFAFHFA—2% 0758
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Theoretical Study on Higher Order Structures of Sugar Chains in

Gangliosides

OKaori Noto!, Keiko Takano!, Miki Yokoyama?
(Ochanomizu University Graduate School of Humanities and
Sciences ?Tokyo Medical and Dental University Faculty of Dentistry)

Summary : One of the authors has been reported that ganglio-
sides inhibit the activity of an enzyme NAD* glycohydrolase
(CD38), and that those with a tandem sialic acid in the sugar
chain have the largest inhibitory effect. The objective of our
investigation is to clarify the cause of difference in the inhibi-
tory effect in terms of three-dimensional structures and elec-
tronic structures of gangliosides by computer simulation.
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FIEEDERAPLBLPITAZ LERHROBNTDH
3,
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(1) M. Hara- Yokoyama et al. Biochemistry 40, 885-893 (2001).
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Synthesis of a new type of glyco-cluster having Gb, saccharide

moleties

OYutaka Takezawa!, Koji Matsuoka!, Tetsuo Koyama', Ken Hatano',
Daiyo Terunuma', Yasuaki Esumi?
('Faculty of Engineering, Saitama University, ?The Insitiute of
Physical and Chemical Research (RIKEN))

Sumtnary ; Globatriaosy! ceramide (Gb,) is known as a recep-
tor for Vero-Toxin produced by enterpathignic Escherchia coli
0-157. For the purpose of neutralizing this toxicity, a novel
glyco-cluster composed of glycitol as a core and Gb, saccharide
moieties was synthesized.
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Synthetic studies of a series of carbosilane dendrimers having

slalyllactose moleties

“Tomotsune Onaga' Koji Matsuoka’, Tetsuo Koyama!,

Yasuaki Esumi?,Ken Hatano!,Daiyo Terunuma'

{('Faculty of Engineering,Saitama University, The Institute of
Physical and Chemical Research(RIKEN))

Summary : In order Lo construct 4 wide variety of carbosilane
dendrimers having sialyllactose moieties, alternative carbosilane
dendrimers were used as new core scaffolds. At present stage,
carbosilane dendrimers uniformly functionalized with 3, 4, and
6 sialyllactose moieties, respectively, have been prepared by
means of our one-pot coupling methodology.
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Regioselectivity in the ring-opening reaction of 1,2-0-benzylidene

sugars

OHisato NONAKA, Toshifumi MIZUTA, Katuhiko SUZUK,
Masanori YAMAURA
(Dept. of Fundamental Sci. Iwaki Meisei University)

Summary : To examine nature of 1,2-0-benzylidene acetal
which protected an anomeric position, we studied the
regioselectivity in ring-opening reaction, In a reductive ring-
cpening reaction of 1,2-0- benzylidene derivative, only C-O}
bond was cleaved in case of manno-type, but both cleavage of
C-02 bond was identified as C-O1 bond in case of gluco-type.
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Synthesls of novel N-acetyllactosamine derivative and

its application

OTakumi Ohtawa'?, Koji Matsuoka', Tetsuo Koyama',
Shin-Ichire Nishimura?, Yasuaki Esumi®, Ken Hatano!,

Daiyo Terunuma!'
{1Faculty of Engineering, Saitama University, ?Graduate School of

Science, Hokkaido University, *The Institute of Physical and
Chemical Research (RIKEN)}

Summary : Preparation of novel N-acetyllactosamine deriva-
tive having an anomeric thioacetate has been accomplished. The
application of the derivative as a glycosyl donor has also been
carried out and the results will be presented.
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Synthetic Studies of Regloselectively Modified B -CD Derlvatives

OJunko Yoshida, Koji Matsuoka, Tetsuo Koyama, Ken Hatano,
Daiyo Terunuma
{Faculty of Engineering, Saitama University)

Summary : Regioselective modificaions of B-CD for construct-
ing an artificial enzyme were accomplished to afford partially
methylated and benzylated B-CD derivatives, respectively, which
were further converted into amino derivatives via the carbonyl
intermediates.
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HOST RANGE OF INFLUENZA VIRUSES AND APPROACH TO DEVELOP
NEW ANTI-INFLUENZA DRUGS
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Koji Matsucka’, Daiyo Terunuma’, Yoshihiro Kawaoka®

University of Shizuoka School of Pharmaceutical Sciences, Shizuoka, JAPAN; *School of Medicine, Kanazawa
University, Kanazawa, Japan: *Faculty of Agriculture Tottori University, Tottori, JAPAN: *Mitsubishi
Kagalku Institute of Life Sciences (MITILS), Machida-shi, Japan; > Graduate School of Veterinary Medicine,
okkaido University, Sapporo, JAPAN: © Graduate School of Science, Hokkaido University, Sapporo, Japan;
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Um‘ve}:;-ig» of Wisconsin-Madison, Madison, WI, USA/Institute of Medical Science, University of Tokyo, Tokyo,
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We found that the sialyllacto/sialylneolacto-series sugar chains, SA(sialic acid)o2-3(6)Galp1-
3(4)GIcNAcB1-, in glycoproteins and glycolipids are the common and functional receptor sugar chains for
influenza A and B viruses from human and animals, The host range selection is processed by host cell receptor
level, and also by antibody pressure. The change of the receptor binding specificity (NeuSAc2-6Gal
— Neu5Ac2-3Gal) appears as the substitution of the amino acid (Leu226 — Gln) located in the receptor
binding pocket of the viral hemagglutinin (HA). A set of 2 amino acid substitutions, Leu226 — Gln; Ser228
— Gly in human influenza virus HA molecules are responsible for the change of the receptor binding
specificity from the virus directed to human (NeuSAc2-6Gal) to duck and horse (NeuSGc2-3Gal). These
experimental results provide the possible mechanism for the transmission of the influenza viruses between
humans and animals in nature, and also the first evidences of biologic effect of different sialyl linkages and
different sialic acid species in different animals.

We developed several unique synthetic sialyl glycoconjugates which have potential activities for the
receptor binding to influenza virus HA and also for the inhibition of viral growth in the target cells, The C-3
modified SA derivatives of distearoylphosphatidylethanolamine (DSPE) conjugates (NeuSAc3aF-DSPE)
showed potent inhibitory activities against the HA H3 subtype and also resistant to influenza virus
neuraminidase N1 and N2. NeuSAc3aF-DSPE is the first sialyl compound which inhibits both hemagglutinin
and sialidase of influenza viruses [1]. Triantennary glycoligands exhibited much higher biological activities
than the effects by glycopolymers derived from the simple monovalent-type glycomonomers, indicating that
the conformationl formation of clustering and multivalency of the sialylsugar chains may be critical for the
recognition between viral HA molecule and the sialyloligosaccharides in the macromelecules. Synthetic
cycloglycopeptides having three designed receptor sialosugar chains directed to each receptor binding pocket
in the HA trimer of influenza viruses showed potential inhibitory activities for the viral infection. Carbosilane
dendrimer carrying receptor sialosugar moieties also showed potential inhibitory activities for the viral
infection.

The synthetic and native compounds described above introduce the idea that these may be developed as
potential anti-influenza drugs or influenza virus-trapping agents which resist receptor destroying enzyme
(sialidase) of the influenza viruses themselves.

[1] C.-T. Guo, X.-L, Sun, 0. Kanie, K.F. Shortridge, T. Suzuki, D. Miyamoto, K.I.-P.J. Hidari, C.-H. Wong,
Y. Suzuki, Glycobiology, 12 (2002} in press.
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NOVEL N-ACETYLLACTOSAMINE DERIVATIVE AND ITS POTENTIAL
REACTIVITY AS A GLYCOSYL DONOR
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A novel anomeric thioacetate (1) of an N-acetyllactosamine derivative has been

efficiently synthesized from the known 2-azido glycosyl chloride (2) [1] by means of

thioacetic acid as a convenient reagent involving not only an Sn2 replacement of the

chloride by a carbothiolate anion but also a reductive acetamidation of the azide group in
high vield. An application of the thioacetate for glycosidation was demonstrated to

provide both O- and S-glycosides (3 & 4) in high yields, respectively.

NHAc e
A OAc
Am&.&i Ae A 9
oAz Ao . NHAc
AcQ NHAC
o Ac
e WSRO
el S
OAc

. NHAcg

OAc 5
2 oa: Ac
AcQ [+ ]
AcO _.0Ac kg IOAc

A NHAc

A FAYAYA
A:X=0
4:X=8

Further transformations of 1 including synthetic assembly of N-acetyllactosamine using
carbosilane dendrimers as a core scaffold have also been demonstrated to give dendritic
compound bearing the disaccharidic moieties through thioglycosidic linkages (5) in high
yield {2].

[1] R.U. Lemieux, R-M. Ratcliffe, Can. J. Chem., 57 (1979) 1244-1251.

[2] K. Matsuoka, H. Oka, T. Koyama, Y. Esumi, D. Terunuma, Tetrahedron Lett., 42
(2001) 3327-3330.
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Synthesis and Application of Carboesilane-Polyimine Composite Dendrimers

Nobuhisa ABE, Ken HATANO, Koji MATSUQXKA, and Daiyo TERUNUMA

(Department of Functional Materials Science, Faculty of Engineering, Saitama University, 255 Shimo-ckubo,
Saitama, Saitama 338-8570, JAPAN)

Tel: 048-858-3532  Fax: 048-858-3532 E-mail’ r5102@fms.saitama-u.ac.jp

235

315



11 Pc017 EROFIIILEEERMBIZEDRY LU 1 RBU (PREFIV) Frry<—
757 CHREESEOEEER
LRk £mB BHEE -OEG & PHRATALEY BHEE

[B®] 72 RUR—RBEEHIIEFT /Ay IOE—3FROEHTTHY, #TFELSTLAFRROHH L XN
FE<, TORMA. AEHE. 7 ORENBCERECHERTFHEZEATEDILMS, T/ 75/ 0P — 1815
EEBEEAZRTIEDLTED, BE, F/ 7/ /0V—0HRIZEBRZL., EREESFIIE TS RO —MIZH
LUWHBERES TORRIZEENEE>THD Y ERFETREHICEAY LU, AHICE) (FREFI) F
YRUT—%25HDL) S -RBEAESHL (02 #R). ToRMERITETH .

TR R - 8] AREL / BB/ BEFROERHE*HALY
AZXFBRI QT LIS 70 —12LD, K@k FoF L ERR
Jo{-U ) praf-h ) (FTRRFIV) FrEUT— (BE)
DEAREERELALEZA, TrRUI—OHKOLHIZH
STHEMETTZRASKMEVWE N (B 1). £4. EHXe
IZBF3700 NMR @ T, BiETRERKORGR O H >
A BEROFREN T L0 HEL T, lERLE. S
OB, TOFUI—OHEMNERL. SBHEMBET S
N Y Y —RKATFREDABRBIEREGILDIZ. &b |

IR MR FELTABEIRRETHDLEEILNSD, 40 nmmﬁmmm,°°

1) FREE, BHEE, o RUT-ORELMEE T —— B Fig. L. Mark- Houwink-Sakur s pios of
1 B, 56 B(2000). hydroxylaerminated cylinder- type dendrimer.

-0.50

log{intrinsic viscosity)
= = s
o -~
S A
L
N
Y
\\
2
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