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Synthetic Studies of Carbosilane Dendrimers Functionalized with Sugar Moieties (V)

-The Synthesis and Properties on a Series of Carbosilane Dendrimer with Paragloboside Derivative-
Akihiro YAMADA, Ken HATANO, Koji MATSUOKA, Daiyo TERUNUMA, Yasuaki ESUMIY, Chie AOKI?,
Kazuya HIDARI®, Yasuo SUZUKI' (Department of Functional Materials Science, Faculty of Engineering,
Saitama University, 255 Shimo-chkubo, Sakura-ku, Saitama 338-8570, lapan; TThe Institute of Physical and
Chemical Research (RIKEN); ®Department of Biochemistry, University of Shizuoka School of Pharmaceutical
Sciences) Tel &Fax: 048-858-3532, E-mail: teru@:fing. saitama-u.2c.ip
Key Word: Carbosilane / Dendrimer / Paragloboside / Dengue / Cluster / Inhibitor
Abstract: We have recently found that paragloboside blocked the uptake of dengue virus. In the course of our
investigation, we have interested in the preparation of the carbosilane dendrimer having paragloboside derivative.
The preparation and properties of carbosilane dendrimer having paragloboside derivatives will be discussed in
this paper.
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Synthetic studies of globotriaose analegues having interthioglycosidic bonds
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1) K. Matsuoka, et al., “Synthetic Assembly of Trisaccharide Moieties of
Globotriaosyl Ceramide Using Carbosilane Dendrimers as Cores. A New Type
of Functional Glyco-Materials”, Tetrahedron Lett. 40, pp. 7839-7842, 1999,

2) K. Nishikawa, K. Matsuoka, et al., “A Therapeutic Agent with Oriented
Carbohydrates for Treatment of Infections by Shiga Toxin-producing

Escherichia Coli. 0157:H7”, Proc. Natl. Acad. Sci. USA 99, pp. 7669-7674,
2002.
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B, ToicvoARANE Sixd HIRIESICEIBEEN I NSLAMEBREICR D ENLETHES
B0, Oin vivo IZBITAREE{To 7=,

ZOFEE, % SUPER TVIG @ Stxl B-suburmit, Stx2 B-subunit iZx9 2 Kd &k, /OR3IfE 4E
MB6, 9, 12, 18, 36LHPLTV-THRECEELENWI L, LHLANS/ ORI
FIREIL (4 THEHEEZELI B/ OR IBHOEREEZ2ELEZHDOTIE, FELLENEOET
MELDZENALSMERS R, 2O I &ML SUPER TWIGC AAFPMMET Stx kG520, Vo
B30 L TOEMENRIEFIEETHR I EEEHRL TS, EETOMD in vitro OB,
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X5l A EBWE in vivo IZBT AR EfTN. RATIZ SUPER TRIG() 6 K ENLEEHEL
T, 14 Fhiz s Of3gE 1 SEFETHLEY SUPER TRIG(D) 18 2RET B 2 EMTE L. HkEN
Z&ir. FEEYISFEEOE dumbbell BHTHDEWSRYMMHBEEZFTIIENHLM L
PG I A

(SO EHE)

SUPER TWIG(1)6 35 L T8 SUPER THIG(D) I8 IXAFRHkDMAL dunbbell BITH B &1 S MMz 3tEA
EETS, FOTIOMREREALL T, S5ITRES R 3O MSMEE. #HRJCHETS
EEEOES. SR 3 SUPER TG 28R T2 TFETH D, INODULEYERVERANS, &
i Sty IR E LT TEMIIER TEADICERENZREMEERET S TFETH D,

F-—HT. HTFLEORN dunbdell BTH DI EAUTH in vivo TOFHEIZERENDIOMN, &
WS EMARE LD, CORERRODIE T OMIEEHA TS SUPERTYIG &. Stx B-subunit L DS
BRXERAOMMITEHIENEELEILGNS, CORARDWTHHETS 2D, £T—D20 B-subunit
iz 3fES D EINTWAYORIEZEY MI, EhEh single, double, triple mutation %
WA LTE&M mutant B-subunit ZRMWLTWLFETH S, ZH5S mulant & SUPER THIG(1) 6 /i
(2) 18 S DEESEMEERIL. THS SUPER TRIG & Stx B-subunil LOHEEITEDY A bAUEDLNRT
NBOMN, SFOESHERIIDVWTERZTTS.
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Synthesis of Carbosilane Dendrimers Having Peripheral Mannose
Tomonori Mori', Ken Hatano, Koji Matsuoka, and Daiyo Terunuma
Department of Functional Materials Science, Faculty of Engineering, Saitama University,
255 Shimo-ohlkubo, Sakura-ku, Saitama 338-8570, Japan and ¥ Japan Association for the

Advancement of Medical Equipment

Clustering mannose on carbosilane dendrimer would be able to mimic the high mannose
type glycoprotein. So we are described herein the preparation and characterization of a
series of carbosilane dendrimers having peripheral mannose, which have a-glycoside
bond of the aglycon moiety.

i:3 ey ) — R AEERICE W TR, DEAEBE T TWSHES V7 H
DERRS Th Y BEHERIL STV 5, FIXE HIVREIZTFET S gp120
TR, NESEBEARE LCWEHZ 7B THY, L VD), B/
—xﬁﬁ%ﬁ§<ﬁﬁbrwéo%or\vy/-zéﬁﬁmfé:&mﬁ&y
N&E(ﬁK\EVV/—Z@ﬁE)0%%%%%T6tbnﬁgt&ﬂ%%t
?:&ﬁ%ﬁéhéa%:Tx%iﬁﬁ,7V/—2%Eﬁbtﬂwﬁ93yf
v RV e—RE LD TCHRET S,
mﬁ%%ﬁlDwV/—z%M%%kUﬁvvz—z®%¢7ﬁfW%E¢1
A LE, BRVEBBIZLTIZZ 0 o :
REOREME I ARS T YTy FI<

— BRI FNEREA L (Fan(0)3 & g

(2). Ball(0)4 %!(3). Dumbbell(1)6 %(4)),
TneRVIBIFALATLAIOT NI T RO gag
7 4 —BLUSER GPC ZAWVWTHER |

Liz. BohlARy T T FI=

— (2~4) 1Iz2oWTit. NMR A~7 b
}]/HJ:U"?ZZJ{y W% (FAB FHix s T
BSDICE»THheT 74 J¥—vare [y

Fo, FRERZEQE), mEG), KEW) T~ Al
Dy ) —ARF v B w—OSN®EIZF

T BETHD T L RRB LI, _—

InbiE, ERCRNT Y Y 3V ES é% - ,A¢9
Mo/ V) 2y KEET B 5 A T OWESHE ENN N T
BONLRYT YTy R =—Th 5, ‘ B

1) K. Matsuoka, M. Terabatake, Y. Esumi, D. Terunuma, and H. Kuzuhara, Tetrahedron
Lett., 40, 7839 (1999).
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Synthetic Studies of Carbosilane Dendrimers Functionalized with Sugar Moieties

(EV) - Search of Optimum Structure as a Vero Toxin Neutralizer -
Akihiro YAMADA,» Yutaka TAKEZAWA, 2 Nobuhisa ABE s Tomonori MORIL b
Tetsuo KOYAMA » Ken HATANO,s Koji MATSUOKA 2 Daiyo TERUNUMA, »*
Kumiko HINO,: Kiyotaka NISHIKAWA ¢ Yasuhiro NATORI,¢ and Yasuaki ESUMI4

sDepartment of Functional Materials Science, Faculty of Engineering, Saitama
University, 255 Shimo-ohkubo, Sakura-ku, Saitama 338-8570, Japan; bJapan
Association for the Advancement of Medical Equipment, NKD Building 6-7th Floor
3-42-6 Hongo, Bunkyo-ku, Tokyo 113-0033, Japan; :Department of Clinical
Pharmacology, Research Institute, International Medical Center of Japan, 1-21-1
Toyama, Tokyo 162-8655, Japan; 4The Institute of Physical and Chemical Research
(RIKEN), Woko, Saitama 351-0198, Japan
Tel&Fax:048-858-3532, E-mail kf024 @fms saitama-u.ac.jp

We have recently found that carbosilane dendrimer having globotriose was effective
as a material that neutralization and nontoxic makes pathogenesis 0157:H7. In the
course of our investigation, we have interested in the effect of dendrimer size,
aglycon chain lengthand number of globotriose onbiological assay of carbosilane
dendrimer bearing globotriose. Preparations and biological assay of new carbosilane
dendrimers bearing globotriose will be discussed in this paper.

(B8] e/ A—FRINETCICANRL T
TR =—%227BERLETEZIEIEDIS

)

25 —(LAMEAR L, <mBFCHT sy (S

FMBREITR o T, FODTE LR 6 HIET L (N

FU=—iz/of 3ELEHSE~ Dumbbell Q) H OH

6 (Figure 1. n=2)#3 in vitro 7517 T72< invivo ¢ % % o Dy U

LEMERT I ERRELE Y, SE, ReixTy o o oS
FI=—BHBOY A XOE, 1B FEEECT Globotri a:se der?vati ve
7V a ARRR Y BEREICOVWTRM LD Figure 1.
THRETS,

R ZB8] 72 F)>—FROYV A OBV X 2FFESE~OEELRARBZED
2. Dumbbell(1)6 2 U — F{bEHE LRLT A BN OGR4 BETOEEDO - L2
55 FU=w—%8mKL7(Figure 1. n=1, 3, 4), in vitro (28T 3 ~0 FE~DHFE
I n= DEEFRLEVWEREZTRL, 08 BRICEWEREZ R U, k£ /-10FE
BUZ X B3PS~ DOEEL RO THhhETHE T3,

1) K. Nishikawa, K Matsuoka and D. Terunuma et. al., Proc. Natl Acad. Sci, 99, 7669 (2002)
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Synthetic studies of a series of methylated B~cyclodextrin derivatives as enzyme mimics

Junko YOSHIDA, Koji MATSUOKA, Tetsuo KOYAMA, Ken HATANO, and Daiyo TERUNUMA
Department of Functional Materials Science, Faculty of Engineering, Saitama University, Sakura, Saitama
338-8570, Japan (E-mail: kf025@fims.saitama-u.acjp)

Summary: A couple of modified 3-CD derivatives were efficiently synthesized from uniformly methylated
p-CDs as key intermediates.  Further transformations of the compounds are now in progress, and the results
will be presented.

1. #5

BESRI3 20 AT X VBN E 4 DEERICIIS LB Iic X 0 — R8T L, & blofis =
RITHEEBE LI BB L2TRRI T TH D, BRORKAIL, KOREMICH D, OKRMET
& D E—GROBRE VD L 3 IZEE OO LHRE L2V, ORESRME. Okt
EMR BT NG, ZOX ) RBBEROFAEEM L 2 2 ATEROWERBAICFThh
TWD, Y7 a7%R Y ACD)bHEOBAENILZBROEER VD ALRENIRN T, 78
REERBAERAETD L L HMNE LIS OB SR TVWS, LALANE, FHRE CD
TIHESRLCAY TR v ML, A—O7/ N a—R0L0 bR STV ST DEERT T
& LTORMWEEZELNTIBANH 5, S b, FOEM LR BV AR LTV 5,

TIT, FFETIIH 2 DB OBALIT S 10T V. BHESRTEC L v (L2
IO L & LI, HIFARE LTIE, CD OFTHELEMTHY . BWYRAFLERB-CD %
e LGBE L, B-CD i FROKBEEIC L AKREES D0, Kizkt L CHETH Y |
& BIZEOREREHIMED THEIECH D, THITH L AFAALB-CD 13K B UM - 7T
THY., FEDEINTRINTVS, AR CIIBEEET N LB LAY LSt Bl
LT, ZHoKBREAIORFERTE(C2 RN C-3 BRIChBEBIRA LS 21T, 70 OKBRE A
A FMELTACE ORI e EREITOZ L L,

2. Eg | .

HFEFPOB-CD &9 §TiHix HAMRE Uiz VIR RICHE, SR EmIc E 03572230
RUVYF AR BB, ROTRE DA M, AFMERIERITO A FUE 2 287, 5
(ZLAH Z RV Ve EBIREGERRERINIC L 0 R P U F o080 531 2570 2 (LD L
LT AFIEBLCD 3 AR LTz, ZOL ST LTARLILAMOMIEN S X & IciE &y
DTOIZ, WEEEOKEREN =X L TR~ DL E 51T 1,
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DMF b KH, 3icxf L7 U7 eI R20ER
ERWTRISEIToeE 25, 2 iLiZT ) NVEEEEA

L& 4 ZUNE 88.9% TR7=, oo
@y Ak !
Suzuki HOHE YEBEIT, pyr F50°C, 3IHLT 07 on
20 ZED MsCl W TRIGZ{ToTc L 25, 184%D BAO

INBTAL— |k 6§ 2157, X bIT, BEfdvkIHETR
SRITFH DLzt D 3LOBEH S o7 6 G
L7
BohiInbDAF N
{Lp-CD FEkizxtL, &6
e AERBOLEDIZER

BRI THD, & RSO0 4: Ry=All, R,=Bn
R L 2T LA N O 8 \] 5: Ry=Ms, Ry=Bn
HRERTESH. IR, NMR 5 6: Ry=Ms, R,=H
e X 0iTot,

3. R ER

HE. SR LIALEBHC T 2P 21T > T D, _nBGD{BAW:t A N FHE
DIAZRLS L E L B D ZHKEEE R~ OMEEEOBE ALY, 7R PHBEDY HENBEOY
2 h—FA MEOHEERZ PRI ENT I LN TED, SDITAESNIRRICE
T, FHE CD BV THRERESNR, BREECHEMERICLIERILLEHFTE, sl
PR DO OTRNTIEL 25, IhbDT b, HERSFRBORBNETHS
5 LEZTWD, £, FEMBRTEFERIS~DOIEHbHFL TV D,

4. BEIER

1) N. Sakairi et al. (1993) Chem. Lett. 2071.

2) N. Sakairi et al. (1996) Carbohydr. Res. 291, 53.

3) K. Matsuoka ef al. (2001) Tetrahedron Lett. 42,1531.
4) M. Suzuki et al. (2002) Carbohydr. Res. 337,2393.
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Novel N-Acetyllactosamine Clusters
Using Carbosilane Scaffolds

Takumi Ohtawa", Koji Matsuoka®, Tetsuo Koyama?, Yasuaki Esumi®, Ken
Hatano?, Daiyo Terunuma? and Shin-Ichiro Nishimura'

' Division of Biological Sciences, Graduate School of Science,
Hokkaido University, Sapporo 060-0810, Japan
2Department of Functional Materials Science, Faculty of Engineering,
Saitama University, Saitama 338-8570, Japan
3The Institute of Physical and Chemical Research (RIKEN),
Wako, Saitama 351-0198, Japan

E-mail:takumi@md.fms.saitama-u.ac. jp

A novel anomeric B-thioacetate (1) of an N-acetyllactosamine (LacNAc)
derivative was efficiently synthesized from the known 2-azide glycosyl chloride (2) [1]
using thioacetic acid as a convenient reagent. Applications of the thioacetate for
glycosilation are demonstrated to provide both O- and S- glycosides (3 & 4) in high

yields.
HO
o
Ho‘h-L‘\\_OHO AcHN
OH
o’ X
OH i
HO _OH AcHN i_@

S
AcO OAc Nf HO%OWXW
W e G
AcOAA- d
OAc

AcHN

X
AcO ,OAc AcHN HO ¢ 0. © OH
KCQ A )~
0 OH
AcO OAc 0 HO
OAc

3:X=0 2ix=9
4:X=S T
An incorporation of LacNAc residues into a couple of carbosilane scaffolds
gave the corresponding glycoclusters (5 & 6) after deacetylations.

[I]1R. U. Lemieux and R. M. Ratcliffe, Can. J. Chem., 57 (1979) 1244-1251.
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[£E3#] 1)K Matsuoka et al., Tetrahedron Lett. 44,3617-3620 (2003).
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Synthetic Study of Sialy-O-linked Glycosyl Amino Acids by
One-Pot Glycosylation

>Masaatsu Adachi, Hiroshi Tanaka, Takashi Takahashi
(Department of Applied Chemistry, Graduate School of Science and
Engineering, Tokyo Institute of Technology)

Summary : We report the synthesis of 2,6-STF antigen by one-
pot glycosylation. Thiosialoside with N-Troc group at 5 posi-
tion was effective for o-selective glycosylation. Feasibility of
the glycosyl donor was demonstrated by one-pot synthesis of
2,6-STF antigen using thiosialoside, thiogalactoside,
galactosaminyl amino acids. Sequential and regioselective
glycosylation with the two thioglycosides provided protected
2,6-STF antigen in 77% yield.
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Synthetic Studies of Glycoclusters Which Inhibit Influenza Virus
Cell Adhesion to the Host Cell

“Takumi Ohtawa', Koji Matsuoka®, Tetuo Koyama?, Yasuaki Esumi®,
Ken Hatano?, Daiyo Terunuma®
('Graduate School of Science, Hokkaido University, *Facluty of
Engineering. Saitama University, *The Institule of Physical and
Chemical Research (RIKEN))

Summary : Qur previous studies demonstrated that sialyllactose
clusters using carbosilane scaffolds inhibit the influenza viruses
ce!l adhesion to the glcoclusters existing on the host cells. In-
fluenza viruses also recognize another type of glycoclusters in
which sugar chains are sialyllactosamine (NANA02 — 3Galypl
— 4GIcNAc). Now, we are constructing N-acetyllactosamine
clusters and enzymatic elongation of sialic acid to the clusters.
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A Total Synthesis of Ganglioside GQ1b Based on a Novel Synthetic
Strategy of B-Series Gangliosides

<Akihiro Imamura'2, Hiromune Ando'?, Hideharu Ishida':, Makoto Kisot?
('Department of Applied Bicorganic Chemistry, Gifu University,
*CREST)

Summary : It is known that B-series gangliosides, which exist
mainly in central nervous system and participate in the forma-
tion of neuron network in higher animals, are physiologically
important substances, Previously, a systematic synthesis of B-
series gangliosides has been achieved by our groups, but there
are problems yet to be dissolved in regard to overall yields and
stereoselectivity of coupling reactions. Herein, we report a re-
newed synthetic strategy of B-series gangliosides, which also
suits to the synthesis of other ganglio-series, and its practical
application to the total synthesis,
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Synthetic Studies of Regioselectively Modified B-CD Derivatives

= Jurko Yoshida, Koji Matsuoka, Tetsuo Koyama, Ken Hatano, Daiyo Terunuma
(Faculty of Engineering, Saitama University)

Summary : A couple of midified B-CD derivatives were effi-
ciently synthesized from the uniformly methylated B-CDs as
key intermediates. Further transformations of the compunds are
now in progress, and the results will be presented.
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