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Abstract. The use of hydrosilylation products of allyl carbohydrate derivatives has become extremely
relevant in food pharmaceutical and industrial technologies. Among the various methods available for
creating C—Si bonds, catalytic hydrosilylations allow the direct addition of silanes (Si—H) to olefins. These
reactions are used not only at the laboratory scale but also in the chemical industry for the production of
functional organ silicon compounds. Hydrosilylation reactions, which allow the addition of Si—H to
C=C/C=C bonds, are typically catalyzed by homogeneous noble metal catalysts (Pt, Rh, Ir, and Ru).
Organosilicon compounds are characterized by their stable and inert carbon-silicon bonds. The paper
discusses the synthesis of a modified linear polysiloxane (functionalized and acetyl-protected allyl
glucoside) by a simple high yield method using a platinum catalyst. The chemical structure of the
carbohydrate-modified poly [methyl-3-(fetraacetyl glucoside) propyl]siloxane was studied using infrared
(FTIR) spectroscopy. The spectrum does not show characteristic peaks of Si-H in the region of 2100-
2300 cm™' and characteristic peaks of the -CH=CH, bond in the region of 3095 cm™!, but absorption peaks
appear in the region of the 1010 cm™! characteristic for the group of (Si-C). © 2025 Bull. Georg. Natl. Acad.
Sci.
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Introduction lose-containing renewable plant raw materials and

Allylglycoside products of mono-, di-, and poly- their practically inexhaustible resources, unique

saccharides of plant origin are intermediate com- properties (high mechanical strength, water inso-

pounds in organic synthesis [1-4]. Many natural lubility, chemical inertness, thermal plasticity,

. . . . biodegradability) are of constant interest to resear-
saccharides undergo chemical modification or £ y)

build blocks in hybrid substances of biological or chers, which in the future allows industrial poly-

. . meric materials to be processed into materials with
synthetic origin. The use of carbohydrate macro- P

molecules is important for improving the quality biodegradable properties [3].

and quantity of food products, agricultural crops, as Hydrosilylation is used to obtain and modify

. . . both low-molecular and high-molecular com-
well as in pharmaceutical and environmental

technologies. The chemical composition of cellu- pounds. The reactions of allyl derivatives of hyd-

© 2025 Bull. Georg. Natl. Acad. Sci.
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rocarbons with synthetic polymers allow, depen-
ding on the conditions, to obtain a wide range of
different substances. Hydrosilylation reactions of
unsaturated carbohydrate products are of great
practical importance. They are the most effective
and convenient methods for obtaining linear poly-
siloxanes modified with carbohydrates. Modified
polysiloxanes with a low degree of substitution are
soluble in non-polar media. As the carbohydrate
content increases, the polymers become increa-
singly soluble in polar solvents (methanol, isopro-
panol). The outcome of hydrosilylation of carbo-
hydrate products depends on the structure of unsa-
turated compounds and silanes, as well as the
nature of the catalyst and the reaction conditions
[6-8].

The paper discusses the stepwise hydrosilyla-
tion reaction of allyl-tetra-O-acetyl-B-D-glucopy-
ranoside with poly(methylhydro)siloxane) using
dichloro(dicyclo pentadienyl)platinium (II) as a
catalyst.

Experimental Materials

The chemical structure was studied using a
SHIMADZU IRSpirit-x Fourier transform infrared
spectrometer (FTIR). All allylation and hydrosily-
lation reactions were carried out in the azot region.
All reagents for the synthesis (1,2,3,4,6-Penta-O-
acetyl-B-D-glucopyranose, C,H4Cly, allyl alcohol,
ethyl
platinium (IT), poly(methylhydro)siloxane and
BF3[(C:Hs)2]), purchased from Aldrich, were used

as received or distilled prior to use. Solvents

acetate, dichloro(dicyclo pentadienyl)-

(toluene, methanol) were purified and evaporated
under the appropriate temperature and pressure

conditions.

Synthesis of allyl-2,3,4,6-Tetra-O-acetyl-p-D-
glucopyranose (2) [9]. To a solution of 2.34 g
(0.006 mol) of B-pentaacetate and 2 ml (0.03 mol)
of allyl alcohol in 40 ml (0.4 mol) of CH,Cl, add
7.4 ml (0.05 mol) of BF3+Et,O, stir for 5h at 0°C.
Dilute with ethyl acetate and wash with NaHCO:s.
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Leave the filtrate overnight over Na,SO4. Concen-
trate the solution under vacuum. A colored syrup is
obtained. The product crystallizes from a mixture
of ethanol and hexane. Yield 1.4 g (60.3%). Tmelt
87°C.

Synthesis of poly[methyl-3-(tetraacetyl gluco-
sidyl)propyl]siloxane (3). 1.12 g (0.0004 mol) of
poly(methylhydro)siloxane was placed in a reac-
tion flask and 1.4 g (0.003 mol) of allyl-2,3,4,6-
tetra-O-acetyl-p-D-glucopyranose (20% molar ex-
cess) was added. The reaction was carried out under
nitrogen atmosphere. 1-2 drops of dichloro(dicy-
clopentadienyl)platinum(II) catalyst were added to
15ml of freshly distilled toluene. The reaction
solution was heated to 70°C with constant stirring.
After 60 minutes, 5 ml of methanol was added
dropwise with vigorous stirring. The precipitated
polymer was dissolved in toluene and freeze-dried.
2.1g (106.0%) of poly[methyl-3-(tetraacetyl-
glucosidyl)propyl]siloxane are obtained (Scheme).

Results and Discussion

Carbohydrates are easily esterified to form esters
(acetates, benzoates). Esters are mainly used as
intermediates, for temporary protection of hydroxyl
groups, and for identification of individual sugars.
In the first step of the reaction, the monosaccharide
was protected by acetyl groups, so sodium acetate
had to be used as a catalyst to obtain the p-acety-
Allyl-2,3,4,6-tetra-O-acetyl-p-D-

glucopyranose (2) was synthesized by the action of

lated product.

dichloroethane and allyl alcohol on the B-acetylated
product (1) in the presence of BF3[(C,Hs)-] catalyst
under continuous stirring. The reaction progress
was monitored by thin-layer chromatography (tolu-
ene/acetone 4/1). The reducing carbohydrate was
converted into allyl glycoside containing acetyl
protecting groups, which allowed the obtained pro-
duct (2) to be used in the hydrosilylation reaction.
In organic chemistry, allylation of carbohyd-

rates is used for stereospecific glycosylation as a
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Scheme. Synthesis of poly[methyl-3-(tetraacetyl glucosidyl)propyl]siloxane.

protecting group method in the preparation of
synthetic oligosaccharide products [8]. The allyl
group is easily cleaved under mild conditions either
by oxidative cleavage with selenium dioxide or by
isomerization and subsequent acid hydrolysis. The
nature of the double bond makes the allyl group
suitable for hydrosilylation reactions. No side
reactions occurred during the hydrosilylation
process, as the acetyl protecting groups are inert
under the conditions of the hydrosilylation reaction.

FTIR (v, cm™): the spectrum does not show
characteristic absorption peaks of Si-H in the
region of 2100-2300 cm’': characteristic absorption
peaks of the -CH=CH, bond in the region of
3095 cm! are also not visible, but absorption peaks
appear in the region of 2800 cm™, which is typical
for the v(CHy) group; 2900-2920 cm™' v(CHs3);
1370 cm™?  §(CH,); 1730cm™ (C=0): 1260-
1300 cm™ (C-O-C); 1010 cm™ (Si-C); 756, 641
[Si(Me)s].
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Fig. FTIR spectrum poly
glucosidyl)propyl]siloxane.

[methyl-3-(tetraacetyl

Conclusion

Carbohydrates are important representatives of

natural macromolecules and have various
functions, which are determined by the structural
arrangement and the interaction of hydroxyl groups
(inter- and intramolecular hydrogen bonds). The
unique properties of poly(methylhydro)siloxane
(high oxygen conductivity, low toxicity, bioacti-
vity, low moisture and strong hydrophobicity) are

advantageously combined with the hydrophilicity
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of carbohydrate groups. By introducing a carbo-
hydrate component into a non-polar polymer mat-
rix, a polymer with amphiphilic properties is
obtained, which has a strong tendency to self-
assembly (coagulation). The hydrophilic carbohyd-
rate blocks increase the interaction with more

hydrophilic substances — solvents. With the catalyst

used in industry as a coating material, which allows
it to be used as a surfactant. Additionally, its good
bioavailability, makes it suitable for the use in

biochemical and biological processes.
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