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STRATEGY AND PREPARATION OF SOME BUILDING BLOCKS
FOR SYNTHESIS OF BRANCHED OLIGOSACCHARIDES

The importance of the role of oligosaccharides in biological processes relating to immunol-
ogy, virology, cancer, antibiotic action has heightened the interest in accessibility and study
of methods of their synthesis, including one-pot glycosidation, solid-phase synthesis, remote
glycosilation and armed/disarmed glycosidation. Article discuss modern strategy of a glyco-
side bond formations based on the knowledge that a large disparity between the reactivities of
the different glycosyl donors can be achieved by varying the protecting group and electron-
donating or withdrawing character of the leaving group within the given classes of glycosyl
donor. The synthetic approach designed in such pathway that the particular combination of
protecting groups and anomeric substituents on sugar components would be selected. Several
modern pathways for the design and the synthesis of branched oligosaccharides using vari-
ous reactivity protective groups were discussed. A synthetic plan in which chosen protecting
groups — acetyl (4Ac), benzyl (Bn), 2-naphtyl (2-Naph), p-methoxybenzyl (PMB) and p-chloro-
benzyl (p-CIBn) can be further selectively removed in high yields was represent in the article.
Among the commonly used leaving groups in donor molecules thioglycosides were chosen as
universal building block because they are stable under most reaction conditions often using
for the construction building blocks of B-(1,3)-D-glucans. The methods of synthesis of some
promising synthetic blocks for production of the corresponding branched oligo-derivatives
were also outlined.
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Carbohydrates besides they supply the largest part of the energy needed by the living
cell, have been recognized in their involvement in various important biological functions
[1,2]. The study of carbohydrates has the fundamental scientific and medical importance
[3-5].

Monosaccharides are fundamental biomolecules in that they are the building blocks
of polysaccharides and they are the constitutional part of glycolipids, glycoproteins and
nucleotides. While the biological importance of proteins and nucleic acids has been
appreciated for a long time, oligosaccharides in form glycoconjugates are less understood
and had only recently more generated interests [3 — 7]. Specific carbohydrate structures
such as linear and branched oligosaccharides have been identified as markers for certain
types of tumors [8], whiles others are binding sites for bacterial and viral pathogens [9].

Oligosaccharides are known to mediate cell-cell recognition, moderate the behavior
of enzymes and other proteins, and fulfil various functions in the immune response. The
recognition of saccharides is also important for carbohydrate metabolism and for the
transport of these highly polar molecules across cell membranes [10]. These processes
are intensively studied [11 — 14].

Homopolysaccharides, consisting of one sugar are described by use the suffix
“an”. Thus a polyglucose (polyglucopyranose) is termed ‘“glucan”. Others are
heteropolysaccharides that may contain several various residues.
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B-(1,3)-D-Glucans are the most commonly used terms for homopolysacharides that
have B-(1,3)-D-linkages in the backbone and may possess B-D-glucosidic linkages at
position 6 in different, repeating or branched units (Fig. 1). Glucans are wide spread
in the nature and they are found in plants, bacteria, micro-algae, lichens, yeast and
mushrooms [1, 2, 10].
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Fig. 1. General structure of -(1,3)- and B-(1,6)-D-Glucans

The importance of the role of oligosaccharides in biological processes relating to
immunology, virology, cancer, antibiotic action has heightened the interest in accessibility
and study of methods of their synthesis [15 — 17], such as one-pot glycosidation [18 —
25], solid-phase synthesis [26 — 28], remote glycosilation [29] and armed/disarmed
glycosidation [30, 31].

To date, the several methods directed toward the synthesis of branched B-(1,3)-D-
glucans have been developed [15, 17, 25]. In order to avoid the laborious and time
consuming multiple protection-deprotection and purification steps in the frames of the
traditional procedure, methods based on programmable reactivity based one-pot strategy
[22 — 25], and solid-phase synthesis [28] have been intensively studied.

For formation of a glycoside bond a living group X, (Scheme 1) which attached to the
anomeric center of glycosyl donor A (where P are protecting groups), must be activated
with a suitable Lewis acid (promoter) to leave the molecule giving rise to the oxonian
ion B. This intermediate is then attacked by hydroxyl group of the glucose acceptor C.
For an extension of the carbohydrate chain in both direction the formed disaccharide D
must fulfil two demands: (1) it must be deprotectable selectively at single OH group and
(2) it must carry a leaving group Y that can be activated in further glycosidation reaction
without affecting the already formed glycoside bond.

Scheme 1. The formation of a glycoside bond.
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One-pot sequential glycosidation is based on the knowledge that a large disparity
between the reactivities of the different glycosyl donors can be achieved by varying the
protecting group and electron-donating or withdrawing character of the leaving group
within the given classes of glycosyl donor [29]. The synthetic approach is designed in
such pathway that the combination of protecting groups and anomeric substituents on
sugar components would be selected [15, 30 — 37].

However, this methodology is not generally applicable because of the lack of
knowledge about reactivity of useful glycosyl donors and acceptors. The relative
reactivity value of glycosides can be measured in competition reactions between two
donors to determine the relative rates of reactivity between them [22, 32, 38, 39]. The
knowledge about quantitative relative reactivity value of glycosyl donors now is used in
programmable one-pot oligosaccharide strategy (Scheme 2) [32, 40].

Scheme 2. Strategy for One-Pot Synthesis of Linear and Branched Oligosaccharides. ¢
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For synthesis of branched oligosaccharides having B-(1,3)-D-glycosidic linkages,
used building block must have free hydroxyl group at C-3 atom of B-glycopyranoside
for linear glycosidation reactions and free hydroxyl group at C-6 for branching, which
should be selectively deprotected in proper stages (Scheme 2).

Disaccharide building blocks obtained after glycosidation reaction can be used for
following formation of tri-, tetra- and longer B-(1,3)-D-glucan building blocks.

Results and Discussion

We have designed a synthetic plan in which chosen protecting groups — acetyl (4c¢),
benzyl (Bn), 2-naphtyl (2-Naph), p-methoxybenzyl (PMB) and p-chlorobenzyl (p-CIBn)
can be selectively removed in high yields.

Among the commonly used leaving groups in donor molecules we chosen
thioglycosides [41, 42] as universal building block because they are stable under most
reaction conditions often using for the construction building blocks of B-(1,3)-D-
glucans [19, 26]. Starting from Ethyl p-Methylphenyl-2,3,4,6-O-tetraacetyl-1-thio-p-D-
glycopyranoside and after a row of transformation (Scheme 3): Zemplen deacetylation,
the formation of benzyliden acetal protecting group for 4,6-hydroxy groups and
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trimetylsilation of both C2, C3-hydroxy groups we designed Ethyl and p-Methylphenyl
Thioglycosides (4). These compounds were used in synthesis of monosaccharides (5),
in which from two free hydroxy groups only one at C-3 carbon atom was selectively
protected by distinct substituted benzyl protecting groups. Next stages, the protection of
last free hydroxy-group in the derivative (5) with formation acetate compound (6) and
selective opening of 4,6-O-benzylidene acetal protecting groups should lead to target
building blocks (7).
Scheme 3. Preparation of building blocks.
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1,2,3,4 a)R! = Et; b)R! = p-MePh;

5a)R!'= Et; R?= Bn; b)R! = Et; R?= PMB; ¢) R! =p-MePh; R*>= Bn;
d)R! =p-MePh; R?=PMB; ) R! = p-MePh; R>= p-CIPh;

6a) R!' = Et; R?= Bn; b)R' = Et; R>= PMB.

Experimental Section

General Methods: THF, ether, and DME were distilled from sodium—benzophenone;
acetonitrile and CH,Cl, were distilled from P,O, immediately prior use. The reactions
were conducted under argon atmosphere. Melting points were determined on a Fargo
melting point apparatus and are uncorrected. 'H NMR and '3C NMR spectra were
determined on Bruker 400, 500 and 600 MHz spectrometers in CDCI, or DMSO-d,
solution at 25 °C. Chemical shifts are expressed in ppm downfield from internal standard
TMS. MS spectra were carried out on HP 5973 GC-MS instrument. Flash column
chromatography was carried out over silica gel G60 (70-230 mesh, ASTM; Merck).

Thin layer chromatography (TLS) was performed on silica gel G60 F._, (Merck) plates

254
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with short wave length UV light for visualization. Elemental analyses were done on the
Heraeus CHN-O Rapid instrument.

Ethyl 1-thio-B-D-glucopyranoside (2a). A solution of sodium methylate (65.6 mg,
1.2 mmol) in anhydrous CH,OH (0.5 mL) was added to a stirring solution of 1a (1.9605
g, 5.0 mmol) in anhydrous CH,OH (10 ml) at room temperature. The mixture was stirred
at room temperature for 2 h, the solution was neutralized with Amberlite IR-129 (H")
resin, filtered, and concentrated. The residue was dried in high vacuum to give practically
pure 2a (1.2051 g, quantitatively) as amorphous mass, which was used without further
purification.

Ethyl 4,6-O-benzyliden-1-thio--D-glucopyranoside (3a). To a solution of
compound 2a (1.1204 g, 5.0 mmol) and +/-CSA (1.9 mg, 0.008 mmol) in CH,CN was
added benzaldehyde dimethyl acetal (1.125 mL, 7.49 mmol). The mixture was stirred
2 h, until TLS showed that the reaction had been completed. Triethylamine (20 pL)
was added to neutralize the acid and then concentrated. The residue was crystallized
from EtOAc/Hexane and mother liquor was concentrated and chromatographed gave 3a
(1.2813 g, 81.7 %).

Ethyl 2,3-bis-O-trimethylsilil-4,6-O-benzyliden-1-thio-B-D-glucopyranoside
(4a). To stirred and cooled to 0°C solution of 3a (0.3124 g, 1 mmol) and Et,N (1.054
mL, 7.5 mmol) in anhydrous CH,Cl, (4 mL) was added TMSCI (380 pL, 3 mmol). After
stirring at 0°C for 3 h TLC analysis (SiO,, hexane/CHCI,) was shown the absence of
starting material. Solvent and abundance of reagents was removed in vacuo, and then
residue was mixed with hexane (5 mL) and filtered. Solid was washed twice with hexane
(3 mL) then hexane was removed under diminished pressure. The residue was dried in
vacuo for overnight afforded 4a (0.4223 g, 92.6 %) as oil. "H NMR (CDCl,, 400 MHz)
6 7.31-7.43 (m, 5H, ArH), 5.44 (s, 1H, Ph-CH), 4.42 (d, /= 9.6 Hz, 1H, H-1), 4.29 (m,
1H, H-4), 3.66-3-73 (m, 2H, H-3,H-6), 3.47 (dd, J = 4.4, 10.4 Hz, 1H, H-2), 3.42-3.40
(m, 2H, H-6, H-5), 2.70 (m, 2H, SCH CH,), 1.28 (t, J = 7.4 Hz, 3H, SCH,CH,), 0.188
(s, 9H, Si(CH,),), 0.043 (s, 9H, Si(CH,),), "C NMR (100 MHz, CDCI,) & 137.34 (C),
129.31 (CH), 128.54(CH), 126.64 (CH), 102.26 (CH), 87.34 (CH), 81.50 (CH), 76.38
(CH), 74.06 (CH), 70.55 (CH), 68.99 (CH), 25.31 (CH,), 15.19 (CH,), 1.35 (CH,), 1.11
(CH,) ppm; HRMS (FAB, M") calcd for C, H, O,SSi, 456 1822, found 456. 1836

Ethyl 3-O-benzyl-4,6-O-benzyliden-1-thio-$-D-glucopyranoside (5a). To a
mixture of freshly dried molecular sieves 3A (205 mg), compound 4a (113.4 mg,
0.25 mmol), benzaldehyde (30.3 pL, 0.30 mmol) and anhydrous CH,Cl, (2 mL) at
-78°C was added TMSOTT (4 uL). After stirring at -78°C for 1 h triethylsilane (48 pL,
0.30 mmol) was added. The reaction was monitored by TLC for 5 h until a spot of starting
material was disappeared and 1 M solution of TBAF in THF (597 pL, 0.60 mmol) was
added. Then dry ice/acetone bath was removed and the reaction mixture was stirred for
1.5 h, quenched by adding aq. saturated solution of NH,CI (5 mL). The water layer was
extracted with EtOAc (5 mL x 3). Organic layers were combined, dried over MgSO,,
filtered and concentrated. Flash column chromatography on silica gel (EtOAc/Hex =
1/10) gave 5a (83 mg, 82.9 %) as a white solid. Analytically pure sample was crystallized
from CHCI/Hex, mp 138-139 °C, '"H NMR (CDCl,, 400 MHz) & 7.28-7.48 (m, 10H,
ArH), 5.56 (s, 1H, Ph-CH), 4.96 (d, /= 11.7 Hz, PhCH,), 4.79 (d, /= 11.7 Hz, PhCH,),
4.45 (d, 1H, J=9.7 Hz, H-1), 434 (dd 1H, H_, *J = 10 Hz, °J_, = 4.0 Hz), 376(t
1H, H-6a,%J =10 Hz, *J; , = 10 Hz), 3.68 (m, 2H, H-3, H-4), 356(m 1H, H-2), 3.48
(m, 1H, H5) 2.74 (m, 2H SCH,CH,), 1.30 (t, J = 74Hz 3H, SCH,CH,); "C NMR
(100 MHz, CDCI,) & 138.60 (C), 137.50 (C), 129.23 (CH), 128.68 (CH) 128.48 (CH),
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128.28 (CH), 128.06 (CH), 126.22 (CH), 101.48 (CH), 86.80 (CH), 81.77 (CH), 81.45
(CH), 74.94 (CH), 73.20 (CH),70.98 (CH), 68.86 (CH), 24.80 (CH,), 15.45 (CH,) ppm.

Ethyl 3-O-p-methoxybenzyl-4,6-O-benzyliden-1-thio-$-D-glucopyranoside (Sb).
To a mixture of freshly dried molecular sieves 3A (205 mg), compound 4a (123 mg,
0.27 mmol), p-methoxybenzaldehyde (39 pL, 0.32 mmol) and anhydrous CH,CI, (2
mL) at -78°C was added TMSOTT (4 uL). After stirring at -78°C for 1 h triethylsilane
(52 uL, 0.32 mmol) was added. The reaction was monitored by TLC for 5 h until a
spot of starting material was disappeared and 1 M solution of TBAF in THF (539 uL,
0.539 mmol) was added. Then dry ice/acetone bath was removed and the mixture was
stirred for 1.5 h, quenched by adding aq. saturated solution of NH,Cl1 (5 mL). The water
layer was extracted with EtOAc (5 mL x 3). Organic layers were combined, dried over
MgSO,, filtered and concentrated. Flash column chromatography on silica gel (EtOAc/
Hex = 1/5) gave 5 (83 mg, 72.2 %) as a white solid. Analytically pure sample was
crystallized from CHCI/Hex, mp 128-129°C, 'H NMR (CDCI,, 400 MHz) & 7.36-7.49
(m, 5H, ArH), 7.29, 6.84 (dd, 4H, p-MeOArH, 5.56 (s, 1H, Ph-CH), 4.90 (d, /= 11.2 Hz,
PhCH,), 4.72 (d, /= 11.2 Hz, PhCH,), 4.44 (d, /= 9.7 Hz, 1H, H-1), 4.33 (m, 1H, H-4),
3.77 (s, 3H, CH,0), 3.44 - 3.79 (m, SH, H-2, H-3, H-5, 2H-6,), 2.72 (m, 2H, SCH,CH,),
1.29 (t, J=7.4 Hz, 3H, SCH,CH.) ppm.

Ethyl  2-O-acetyl-3-O-benzyl-4,6-O-benzyliden-1-thio-p-D-glucopyranoside
(6a). To stirred and cooled to 0°C solution of 5a (112.1 mg, 0.28 mmol) in anhydrous
pyridine (0.5 mL) was added acetic anhydride (535 pL, 5.25 mmol). The mixture
was stirred at room temperature for 15 h, when starting material was not found by
TLC analysis. The mixture was co-evaporated with toluene (2 mL), EtOH (4 mL) and
CH,CI, (2 mL) (each 3 times). The residue was purified by silica gel flash column
chromatography (EtOAc/Hex = 1/10, then 1/5, 1/2) to give 6a (109.8 mg, 88.7 %). 'H
NMR (400 MHz, CDCL,) 6 7.25-7.47 (m, 10H, ArH), 5.57 (s, 1H, Ph-CH), 5.04 (m,
1H, H-2), 4.86 (d, /= 12.0 Hz, PhCH,), 4.66 (d, J= 12.0 Hz, PhCH,), 4.44 (d, J=10.8
Hz, 1H, H-1), 4.36 (m, 1H, H-4), 3.72 — 3.79 (m, 3H, H-3, 2H-6,), 3.48 (m, 1H, H-5),
2.68 (m, 2H, SCH CH,), 2.00 (s, 3H, CH,CO), 1.23 (t, /= 7.4 Hz, 3H, SCH,CH.,)) ppm.

Ethyl 2-0-acetyl-3-O-p-methoxybenzyl-4,6-O-benzyliden-1-thio-p-D-gluco-
pyranoside (6b). To stirred and cooled to 0°C solution of 5b (72.2 mg, 0.17 mmol) in
anhydrous pyridine (0.5 mL) was added acetic anhydride (320 pL, 3.39 mmol). The
mixture was stirred at room temperature for 16 h, when starting material was not detected
by TLC analysis. The mixture was co-evaporated with toluene (2 mL), EtOH (4 mL)
and CH,CI, (2 mL) (each 3 times). The residue was purified by silica gel flash column
chromatography (EtOAc/Hex = 1/5) to give 6b (74 mg, 93.4 %). 'H NMR (CDCl,, 400
MHz) & 7.36-7.49 (m, 5H, ArH), 7.18, 6.82 (dd, 4H, p-MeOArH, 5.56 (s, 1H, Ph-CH),
5.05 (m, 1H, H-2), 4.77 (d, J = 11.6 Hz, PhCH,), 4.60 (d, J = 11.6 Hz, PhCH,), 4.43
(d, J=10.1 Hz, 1H, H-1), 4.35 (m, 1H, H-4), 3.77 (s, 3H, CH,0), 3.70 — 3.79 (m, 3H,
H-3, 2H-6,), 3.45 (m, 1H, H-5), 2.72 (m, 2H, SCH CH,), 2.01 (s, 1H, CH,CO), 1.23
(t, J = 7.4 Hz, 3H, SCH,CH,) ppm.

p-Methylphenyl 2,3.4,6-tetra-O-acetyl-1-thio-p-D-glucopyranoside (1b). To a
mixture of D-glucose pentaacetate 13 (1.9206 g, 4.92 mmol, dried in high vacuum for
24 h before the synthesis) and p-thiocresol (0.7453 g, 6 mmol) in anhydrous CH,Cl,
(20 mL) at 0°C was added boron trifluoride diethyl etherate. The mixture was stirred at
room temperature 20 h. Reaction was quenched by adding sat. NaHCO; solution (20 mL)
at 0°C. The mixture was diluted with CH,Cl, (20 mL), organic layer was washed with
NaHCO, solution (2 x 20 mL), water (20 mL) and brine (20 mL). The organic layer was
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dried over MgSO,, filtered and evaporated. The residue was crystallized from EtOAc/
Hexane and a mother liquor was concentrated and chromatographed gave 1b (1.8492 g,
82.7 %).

p-Methylphenyl 1-thio-p-D-glucopyranoside (2b). A solution of sodium methylate
(54.8 mg, 0.77 mmol) in anhydrous CH,OH (2 mL) was added to a stirring solution of 1b
(1.4456 g, 3.18 mmol) in anhydrous CH,OH (6 mL) at room temperature. The mixture
was stirred at room temperature for 2 h, the solution was neutralized with Amberlite IR-
129 (H") resin, filtered, and concentrated. The residue was dried over high vacuum to
give practically pure 2b (0.9253 g, quantitatively) as amorphous mass, which was used
without further purification.

p-Methylphenyl 4,6-O-benzyliden-1-thio--D-glucopyranoside (3b). To a solution
of compound 2b (0.9034 g, 3.15 mmol) and +/-CSA (1.2 mg, 0.005 mmol) in CH,CN
(15 mL) was added benzaldehyde dimethyl acetal (0.713 mL, 4.73 mmol). The mixture
was stirred 4 h, until TLS showed that the reaction had been completed. Triethylamine
(12 pL) was added to neutralize the acid and then concentrated. The residue was
crystallized from EtOH and mother liquor was concentrated and purified by silica gel
flash column chromatography (EtOAc/Hex = 1/2) gave 3b (1.001 g, 84.7 %).

p-Methylphenyl 2,3-bis-O-trimethylsilil-4,6-O-benzyliden-1-thio-B-D-gluco-
pyranoside (4b). To stirred and cooled to 0°C solution of 3b (0.4886 g, 1.30 mmol) and
Et,N (1.375 mL, 9.79 mmol) in anhydrous CH,Cl, (8 mL) was added TMSCI (496 uL,
3.91 mmol). After stirring at 0°C for 6 h TLC analysis (SiO,, Hex/Tol/EtOAc = 1/1/3)
was shown the absence of starting material. Solvent and abundance of reagents was
removed in vacuo, and then residue was mixed with hexane (5 mL) and filtered. Solid
was washed with hexane (5 mL x 3) then hexane was removed under diminished pressure.
The residue was dried in vacuo overnight afforded 4b (0.6772 g, 99.6 %) as yellowish
crystals. Analytically pure example was recrystallized from EtOH. '"H NMR (400 MHz,
CDCl,) 6 7.32-7.34 (m, 7H, ArH), 7.10 (d, 2H, ArH), 5.45 (s, 1H, Ph-CH), 4.59 (d, J =
9.6 Hz, 1H, H-1), 4.30 (m, 1H, H-6), 3.70 (m, 2H, H-3, H-4,), 3.54 (m, 1H, H-2), 3.37-
3.47 (m, 2H, H-5,H-6) 1.54 (s, 3H, CH,) ppm.

p-Methylphenyl 3-0-benzyl-4,6-O-benzyliden-1-thio-B-D-glucopyranoside
(5¢). To a mixture of freshly dried molecular sieves 3A (205 mg), compound 4b
(113.4 mg, 0.25 mmol), benzaldehyde (30.3 uL, 0.30 mmol) and anhydrous CH,Cl, (2
mL) at -78°C was added TMSOTT (4 pL). After stirring at -78°C for 1 h triethylsilane
(48 pL, 0.30 mmol) was added. The reaction was monitored by TLC for 5 h until a
spot of starting material was disappeared and 1 M solution of TBAF in THF (597 uL,
0.60 mmol) was added. Then dry ice/acetone bath was removed and the mixture was
stirred for 1.5 h, quenched by adding aq. saturated solution of NH,Cl (5 mL). The water
layer was extracted with EtOAc (5 mL x 3). Organic layers were combined, dried over
MgSO,, filtered and concentrated. Flash column chromatography on silica gel (EtOAc/
Hex = 1/10) gave 5¢ (83 mg, 82.9 %) as a white solid.

p-Methylphenyl 3-O-p-methoxybenzyl-4,6-O-benzyliden-f-D-glucopyranoside
(5d). To a mixture of freshly dried molecular sieves 3A (210 mg), compound 4b (105.4
mg, 0.20 mmol), p-methoxybenzaldehyde (30 uL, 0.38 mmol) and anhydrous CH,Cl,
(2.2 mL) at -78°C was added TMSOTT (4 uL). After stirring at -78°C for 1 h triethylsilane
(39 pL, 0.24 mmol) was added. The reaction was monitored by TLC for 6 h until a
spot of starting material was disappeared and 1 M solution of TBAF in THF (406 uL,
0.406 mmol) was added. Then dry ice/acetone bath was removed and the mixture was
stirred for 1.5 h, quenched by adding aq. saturated solution of NH,Cl (5 mL). The water
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layer was extracted with EtOAc (5 mL x 3). Organic layers were combined, dried over
MgSO,, filtered and concentrated. Flash column chromatography on silica gel (EtOAc/
Hex = 1/10, then 1/5, 1/2) gave 5d (70.6 mg, 70.0 %) as a white solid. '"H NMR (400
MHz, CDCl,) 6 7.36 — 6.81 (m, 13H, ArH), 5.54 (s, 1H, Ph-CH), 4.80 (d, / = 12.0 Hz,
1H, PhCH,), 4.69 (d, J = 12.0 Hz, 1H, PhCH,), 4.53 (d, J = 9.7 Hz, 1H, H-1), 4.36 (m,
1H, H-6), 3.73 — 3.80 (m, 4H, H-6 and CH,0), 3.57 - 3.66 (m, 2H, H-3, H-4), 3.41 - 3.50
(m, 2H, H-2, H-5), 2.51 (br. s, 1H, OH), 2.33 (s, 3H, CH,) ppm

p-Methylphenyl 3-0O-p-chlorobenzyl-4,6-O-benzyliden-1-thio-p-D-
glucopyranoside (5e). To a mixture of freshly dried molecular sieves 3A
(200 mg), compound 4b (100.2 mg, 0.19 mmol), p-chlorobenzaldehyde
(32.6 mg, 0.23 mmol) and anhydrous CH,Cl, (2 mL) at -84°C was added
TMSOTSf (6 pL). After stirring at -84°C for 1 h triethylsilane (32 uL, 0.20
mmol) was added. The reaction was monitored by TLC for 6 h until a spot of
starting material was disappeared and 1 M solution of TBAF in THF (386 uL,
0.39 mmol) was added. Then dry ice/acetone bath was removed and the mixture
was stirred for 1.5 h, quenched by adding saturated aq. solution of NH,Cl
(5 mL). The water layer was extracted with EtOAc (5 mLx3). Organic layers
were combined, dried over MgSO,, filtered and concentrated. Flash column
chromatography on silica gel (EtOAc/Hex = 1/10) gave 5¢ (57.5 mg, 59.7 %)
as a white solid. '"H NMR (400 MHz, CDCl,) &: 6.81 — 7.36 (m, 13H, ArH),
5.54 (s, 1H, Ph-CH), 4.80 (d, J = 12.0 Hz, 1H, PhCH,), 4.69 (d, J = 12.0 Hz,
1H, PhCH,), 4.53 (d, /= 9.7 Hz, 1H, H-1), 4.37 (m, 1H, H-6), 3.74 — 3.82 (m,
4H, H-6), 3.57 — 3.66 (m, 2H, H-3, H-4), 3.40 — 3.50 (m, 2H, H-2, H-5), 2.50
(br. s, 1H, OH), 2.32 (s, 3H, CH,) ppm.
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CTPATEI'TA TA OTPUMAHHA JEAKNX CUHTETUYHUX
BJIOKIB JIJIs1 CUHTE3Y PO3TAJIYKEHUX OJIT'OCAXAPU/IB.

V cTarTi 06rOBOPIOIOTECS AEKLIbKA CYy9aCHUX JU3aiHEPCHKHUX PIlIeHb IS TUIAHYBAHHS CHH-
Te3y pasralyUKeHHHUX OJIIroCaxapHiB i3 3aCTOCYBaHHSIM 3aXHUCHHUX (DYHKI[IOHAIBHHUX TPYI
pi3HOI peakmiiHOi 3MaTHOCTI. ByB mpeacTaBneHnii CHHTETHYHUH TUIaH Y SKOMY 3aCTOCOBaH1
TaKi 3aXUCHI TpyIu sk aueTin (Ac), 6ensin (Bn), 2-nadrin (2-Naph), n-metokcidbensin (PMB) i
n-xnop6ensin (p-CIBn) Ta sKi y OJATBIIOMY MOKYTh OyTH CEIEKTUBHO BHIAJIICH] 3 BUCOKUM
BU100yTKOM. OTIHMCAaHO METOIM CHUHTE3y ACSKUX MEePCHEKTHBHUX CHHTETHYHUX OJIOKIB MpH-
3HAUCHHX ]IS OTPUMAHHS BiIIOBITHUX PO3TATYKEHUX OJIT0-TIOX1THUX.

KurouoBi cjioBa: cHHTETHYHI OJTOKH, 3aXHIIeHI MOHOCcaxapuay, B-(1,3)-D-imokanu, CHHTE3.
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CTPATEI'USA U ITIOJIYHEHUE HEKOTOPBIX
CUHTETHYECKHUX BJIOKOB JIs1 CHHTE3A
PABBETBJIEHHBIX OJIMT'OCAXAPU10OB

B crarbe 00CykKIeHbI HECKOJIBKO COBPEMEHHBIX M3aifHEPCKUX PEICHHUH ISt INIAHKMPOBaHHS
CHHTE3a Pa3BETBICHHBIX OJIMTOCAXapH/I0B C IPUMEHEHHEM 3aIUTHBIX TPYII Pa3IuYHON pe-
AKIMOHHOIT criocoOHocTH. TIpecTaBieH CHHTETHYECKH TUIaH B KOTOPOM HCIIOJIb3YIOTCS Ta-
KHE 3aIUTHBIC TPYIIbI Kak aueTi (Ac), 6ensun (Bn), 2-uadn (2-Naph), n-MeTOKCHOEH3UIT
(PMB) n n-xnop6ensuin (p-CIBn) 1 KOTOpbIE B JabHEHIIIEM MOTYT OBITh yIAJIEHBI C BRICOKUM
BbIX0710M. ONHCaHbl METO/IbI CHHTE3a HEKOTOPBIX MEPCIICKTUBHBIX CHUHTETHYECKHX OJIOKOB
HpEIHA3HAYCHHBIX IS TOJTYYEHHUS COOTBETCTBYOIIMX PA3BETBICHHBIX OJIHUIO-IIPOU3BOIHBIX.

KioueBble cjioBa: cHUHTETHYECKHE OJOKHM, 3alWIICHHBIC MOHOcaxapuabl, PB-(1,3)-D-
[JIFOKAaHbI, CHHTE3.
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