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Abstract

The hexa-fructopyranoside was synthesized with N-phenyltrifluoroacetimidate
glycosylation. The synthesis was achieved by regioselective glycosylation on the
1-OH of fructopyranosyl acceptor. Fructosyl oligosaccharides were elongated with

B-(2 - 1)-difructopyranosyl unit in every two steps, without any further

protection/deprotection step. This work proved N-phenyltrifluoroacetimidate

glycosylation a practical method for oligo-fructopyranoside synthesis.
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Inulins are naturally occurring polysaccharidesdoiced by many types of plants as a
means of storing energy. Inulins also exhibit iesting bioactivities. Achyranthes
bidentata polysaccharides (ABPS), which is a kind of inulin isolated fronmattitional
Chinese herbal medicingchyranthes bidentala, contain hexa- to octa-fructosyl unit
(around 1400 Da of MW) and exhibited antitumor amdmunomodulating
activities?>*

The synthesis of B-fructosides was difficult, especially for the
B-fructofuranosided® No  glycosylation method was applicable for
oligo-B3-D-fructofuranosides’ preparation till now. The pyo-type analogs of ABPS
could be an interesting alternative choice to stutlyere is no evidence that
oligo-B-D-fructopyranosides exist in natur&to the best of our knowledge. Although
fructopyranosides are simple and common, fructomsgl oligomer is the first
artificial designed oligosaccharide. Kaji and cokess investigated the glycosylation
methods fo3-D-fructopyranosides and reported a related wortk woor yields for
trisaccharide preparation (<25%)There are some other works reported on the
preparation of B-D-fructopyranosides, but the glycosylation methogsre not
applicable in oligomer synthesiSRecently we reported tHgselective synthesis of
fructopyranosides with N-phenyitrifluoroacetimidate dondf*® By these methods,
hexa-fructopyranoside was effectively synthesizeth wimeric elongation strategy,

which we report herein.
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Scheme 1. Retrosynthesis of fructopyranose oligomer.



The retrosynthetic analysis is as Scheme 1. Damuld be derived from dicl.
According to our previous experiments, the anom@id¢ of ketose is much more
inert than the primary 1-OH in glycosylatibhThe fructosyl diol could be directly
used for glycosylation, then the glycosylated pridiould be directly transformed to
the donor for subsequent reaction. Thus, the olegoras elongated with difructosyl
unit in every second stepl-phenyltrifluoroacetimidate donor and acetyl donarev

both investigated. (Scheme 1).

Tribenzoate3, obtained by reported procedufesvas deacetalized under 60%
TFA to obtain diol, which could be directly precipitated as whiteid@om reaction
mixture in 87% vyield (Scheme 2). Deacetalization3oin Benito’s work leads to
di-fructose anhydrid&® which was not observed in our condition. Differdram
Benito’s anhydrous reaction condition, our aqued@% TFA condition disfavored the
glycosylation pathway.
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Scheme 2. Synthesis of acceptor 4. Condition: a) acetone¢.cesS50,, 53%; b) HCI,
MeOH:H,0O = 2:1, 80%; c) BzCl, py, 95%; d) 60% TFA, RT, 87%

Acetyl donor5 was prepared from'. Glycosylation of dono® with the acceptos
with TMSOTTf (0.1 equiv) proceeded with excellengice and stereo-selectivity, and
the B-(2—1)-fructopyranoside6 was obtained in 91% yield. Th@-glycosyl
configuration was determined by their C-2 anomé&i@ NMR data (in the range of
99~102 ppm}! The primary O-Ac was deprotected with anhydrousHB&I/HOMe

solution in DCM to obtain diol with all benzoyl groups intact. (Scheme 3)
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Scheme 3. Synthesis of acceptdr a) AgO, DMAP, NEt3, 0 °C, 92%; b3, TMSOTHT,

20 °C, 91%; c) 1N HCI/HOMe, DCM, 0 °C, 95%.

Acetyl donoB andN-phenyltrifluoroacetimidate don@(Scheme 4) were both
prepared. In various glycosylation conditions, gcetonor 8 only resulted in
hydrolysis or decomposition, no tetramer was detect Treatment of
N-phenyltrifluoroacetimidate dono® with diol 7 under standard glycosylation
condition in dichloromethane provided the tetraebacidel0 in 20% yields. Toluene
or THF as solvent did not improve the yield. Adalitiof DMSO in DCM or toluene did
not improve the yield but produced an unknown pobdd great polarity. Anhydrous
CH3CN as solvent dramatically improved the yield, d@nel amount of dono® was
increased to 1.5 equiv., the yield is 82%. (Tab)é® Under these conditions,
B-(2—1)-fructopyranoside was obtained with high regiod atereo-selectivity. The
solvent effect ofN-phenyltrifluoroacetimidate glycosylation were alsgported by

other groups’

The stereochemistry df0 was confirmed by X-ray analysis (Figure'i)he
crystal data were assigned to the CCDC (The Camgd@tystallographic Data Centre)
numbers 1542763.
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Scheme 4. Investigation of difructosyl donors. a) A2, DMAP, NEs, 0 °C, 76%; b)
N-phenyltrifluoroacetimidoyl chloride, ¥COs;, acetone, 96%; c) diof, TMSOTHT,
CH3CN, 82%.

Table 1. Study of glycosylation with Don®.?
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Entry Solvent Equiv. Result

of
donor

1 DCM 1.2 20% yields
2 DCM:DMSO 1.2 no 10

(20:1) obtained.
3 Toluene 1.2 15%
4  Tolene:DMSO 1.2 no 10

(20:1) obtained.
5 THF 1.2 no 10

obtained.

6 CHCN 1.2 62%
7 CHCN 15 82%

a: The reaction was carry out with 0.1 equiv. of S®ITf at -20 °C°
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Diol 10 was quantitatively transformed to donorll under
N-phenyltrifluoroacetimidoyl chloride and ,KO; in acetone. Donorll was
glycosylated with acceptor in CH3CN, regio- and stereo-selectively provided the
B-(2—1)-fructopyranosyl hexa-saccharide in 51% yieldc&ese the protection and
deprotection of anomeric 2-OH suffered low yiélthis straightforward method
benefited the synthesis efficiency. Hexa-sacchaside fully deprotected to obtai3

in 86% vyield. The overall yield was 27% in eigteps from diol. (Scheme 5)
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Scheme 5 Synthesis of B-D-fructopyranosyl oligomer. Condition: a)

N-phenyltrifluoroacetimidoyl chloride, ¥CO;s, acetone, 97%; b) didl, TMSOTT, -20
°C, 51%; ¢) NaOMe, HOMe, 86%.

In conclusion, hexasaccharid@3 was synthesized with fructopyranosyl
N-phenyltrifluoroacetimidate glycosylation, which tise first practical synthesis of
-D-fructopyranosyl oligomer. The solvent @EN plays a critical role. By
regioselective glycosylation on the 1-OH of accep® thep-fructopyranosyl
oligosaccharides were elongated with difructosyt imevery second steps, without
any deprotection step. From these new oligomenctires, functional materials and
drug candidates could be prepared, which will bengaresting field.
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The first synthesis of 3-D-fructopyranosyl hexamer

N-phenyltrifluoroacetimidate glycosylation was vital for oligomer synthesis.

Provided an interesting method for selective glycosylation of ketose.

Fructopyranosyl oligomer provide new backbone, with promising applications.



