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Introduction
There has been noteworthy progress in the field of
glycoconjugated  polymer  synthesis, because living radical

polymenzation techniques have allowed both of the macromolecular
architectural control and the use of compounds containing glycosyl
linkages. However, three-dimensional polymeric architectures with
saccharides, such as glycoconjugated star polymersl'3 and
hyperbranched poly(vinyl saccharide)s® have been less studied, and
thus their preparation is one of the current interesting topics.

“We report here the synthesis of a polystyrene (P3St) microgel with
maltohexacse ag a new three-dimensional polymernic amphiphiles.
"Maltohexaose" 15 an o-1,4dinked oligosaccharide compesed of six
glucopyranose units. It 15 known that carbohydrate consisting of -
1 4-linked glucopyranose, such as amylose, 15 insoluble in water due
to the formation of helical structure in spite of possessing numerous
hydroxyl groups. However, maltohexaose 15 free from such a highly -
ordered structure, thus showing wery high water-solubility.
“Mlicrogel” is crosslinked polymer particles being able to exist as a
stable solution in appropriate solvents, and now becoming wvery
important as coatings in industry.  We report here that the good
coating property of the P3St microgel was combined with an excellent

hydrophilic property derived from maltohexaose.

Scheme 1. Synthetic procedure for the synthesis of 4 and the
schematic illustration of a fullerene-coating on a polar surface with 4.

Experimenial

Copolymerization. & mixture of 4-vinylbenzyl maltohezaoside
peracetate (1) (3.34 g, 1.75 mmoel), 1phenyl-1-(2",2"6" 6" tetramethyl -
'-piperidinyloxv)ethane (23 (261 mg, 0100 mmol), and
divinylbenzene (DVB) (457 mg, 2.8 mmol) in mxylene (4.5 mL) was
degassed and sealed under argon, and heated at 138 °C for 20 h.
After cooling in liepid nitrogen, the mixture was diluted with
chloroform (15 mL) and then precipitated in methanol {ca. 1L). The
precipitate was purified by reprecipitation with chloroform-methanol
and dried in wacuo to give 3 asa white solid  Tield 126 g (33.09%).

Deacetylation. A solution of 3 (0700 g in dry 1.4 -dioxane (10
mL} was added to a dry 14-dioxane solution containing 2 wt-%%
sodivm methoxide (2 mL).  The reaction mixture was stirred for 24 h
at room temperature and then poured into water {ca. 80 mL). The
mixture was dalyzed for 2 days against distilled water, followed by
freeze-drying to yieldd as a white solid. Tield: 0,470 g (987 %),

Solubilization of Fullerite. To a solution of 4 {100 mg, 1.67
pumol) in DIE (4 mL) was added a teluene solution (3 mL) containing
fullerite {3 mg). The mizture was shaken at 30 °C for 18 h and
evaporated to doyness  To the mixture was added an aqueocus
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solution containing 30 % 14-dioxzane (10 mL), and the mixture was
allowed to stand owernight.  Any undissolved fullente was removed
using a glass filter and a 0.5-um PTFE membrane filter to give an
amber-colored stable solution, followed by freeze-diving to wield
fillerenefd as a pale brown solid Yield: 100 mg (100 %),

Results and discussion

Synthesis and Characterization of the PSt microgel with
acetyl maltohexaose 3. Vinyl saccharide 1 was copolymernized with
DWVE using imtiater 2 to afford a methanclansoluble product (see
experimental).  The characterizations by linear P3-calibrated size
exclusion chromatography, "H-NIME. spectroscopy, and dynamic laser
light scattering (DLZ) measurements indicated that the product was
assignable to the crosslinked poly{d-vinylbenzyl maltohexaocside
peracetate) particle, 1. e, the P35t microgel with acetyl maltohexaose, 3,
with the average diameters (&) of 14 nm. The specific rotation
([edp™, ¢ 1.0 CHCL3) of 3 was +85.6°, which correspended to that of
+112.9° for the poly(@-vinylbenzyl maltchexaoside peracetate), the
homopolymer of 1. The static laser light scattenng measurement
was performed for 3 to provide the average molar masses (Myas) of
87900, The apparent numbers of the 1, 2, and DVE units in 3, M, A5,
and Apwe, which were estimated from the [O-L]D23 value, My s, and real
vield, were 35, 7, and 149, respectively. Hence, 3 was shown to
possess a large number of acetyl groups (potentially equal to hydroxyl
groups) avalable in limited space (665 acetyl groups in the & value of
14 nm).

Characteristic Property of the PSt microgel with
Maltohexaose 4. The deacetylation of 3 was achieved by treatment
with sodum methoxide in dry 14-dioxane to produce the PS5t
microgel with maltohexaocse, 4, as a white solid  Interestingly, 4
gave a dear solution in H;O containing 30~70% 1 4-dicxane  Thus,
the hydrophilic property was successfully introduced into the highly
hydrephobic P3t microgel by utilizing maltohexzaose.  According to
the literature method® we examined the ability of 4 to solubilize
fiullerene in aqueous solution. The experiment was performed using
fullerite {mizture of fullerenes, COO/CT0 = ca %1) to afford amber-
colered aqueous solution. The charactenstic absorption due to
fullerenes appeared in the wiable area ffom 330 to 800 nm for
ultraviolet-wisible (UV -vis) spectum of the solution.  Approxzimately
100 mg of 4 {1.7 pmol) solubilized 1.3 mg of fullerite {1.7 pmol),
which was calculated on the basis of the molar absorption coefficient
of fullerene C60 selubilized in HyO using polyvinylpyrrolidene (g =
49000 dm®smeol 'eecm™ at A = 340 nm)®  Notatly, the amber-colored
solution was cast on a glass plate to produce a brown-colored
homogeneous film after dryness Thus 4 has a potential applicati on
as a special coeating usng functional but incompatible compounds
such as fullerene on the sufface of vanous materials including
hydrophilic ones made from, for example, carbohydrate, protein, and
DINA as illustrated in Scheme 1.

Conclusions

A P3t microgel with maltohexaose was synthesized as a new
family of glycoconjugated macromolecular  architectures. This
branched polymer conjugated with a  highly water-soluble
cligosaccharide solubilized fullerene, indicating a high potential for
use as atool for fullerene-coatings on a polar surface.
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