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Pyranoid glycals of all configurations can be obtained from pentoses through an olefination —cyclization —elimination sequence. The elimination
can be carried out with excellent yields under radical conditions or by using common reductive reagents such as Zn/Cu, TiCl 4/LiAIH 4, or
lithium naphthalenide. The proposed method is appropriate for the synthesis of glycals with allo or gulo configurations because the cyclization

step is more efficient for these substrates.

Access to glycals is important in the glycosylation field for play an important role in cell recognition processes has
the synthesis of oligosaccharide mofif€;-glycosides, spurred the synthesis of many glycoconjugates via the glycal
C-nucleosidegnucleosided,and other biologically important  method. In some cases, this effort has been conducted with
molecules7 The growing appreciation that glycoconjugates the aim of developing synthetic vaccines. If new structural
: - motifs are to be built up, it will be necessary to provide a
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SePh, TePh, etc.) and the reducing agent (modifications of entry*

the initial Zn reagents, (GpiCl);, Cr(EDTA), Al—Hg,
lithium naphthalenide, potassium-graphite, gretc.) used
for glycal generatiod? When appropriate groups are present

at positions 1 and 2, the reaction can be performed under

radical conditiond® These methods are limited to readily

available pyranoses. Glycals have also been recently prepared

by ring-closing metathesisand via tungsten- and molyb-
denum-promoted alkynol endo cycloisomerizatién.

In a previous report® we described a new route to
glycosides that makes use of a new kind of glycosyl donor,
2-deoxy-2-iodo-thioglycosides, which are synthesized from

pentoses through a short synthetic route that involves

olefination and iodonium-ion-mediated 6-endo cyclization

(Scheme 2). As an extension of this work, we envisioned an
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easy and general route to glycals from 2-deoxy-2-iodo-
thioglycosides that would allow the preparationmtllal
andp-gulal derivatives.
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The presence of PhS and | groups at positions 1 and 2 in
compound3 makes such substrates appropriate for glycal
preparation under anionic or radical conditions. Initially, we
treated the 1-thioglycosidewith a Zn—Cu couple following
the Fischet-Zach method as modified by Bredenkarhgnd
obtained a quantitative yield of theallal 6 (entry 1, Table
1). The use of zinc in the presence of vitamip,B a very

Table 1. Optimization of the Synthesis of the Glydalfrom
the 2-Deoxy-2-iodo-1-thioglycoside

OBn OBn
BnOé&W sPh ——> BnO%
/
BnO | BnO
5 6
yield
conditions (%)

16 Zn—Cu, THF—AcOH 20:1, NaOAc, 0 °C tort,6 h 100
2 7Zn, By, NH4Cl, MeOH—CH3CN 3:1, rt, 45 min 94
3 n-BuLi, THF, =78 °C, 1 h 41
4 2LN¢ (1 M), THF, —78 °C, 4.5 h 94
5 2TiCly, 4LiAlH4, THF, reflux, 2 h 85
6 2Nal, acetone, 0 °C to reflux, 40 h e
7 Sml,, THF—HMPA, rt, 15 h 157
8 BusSnH, AIBN, toluene, reflux, 30 min 91
9 t-BuOK, THF, 0 °C to reflux, 10.5h h

aA 2:5 a/f mixture was used unless otherwise indicated.1:9 o/B
mixture was used:LN lithium naphthalenided Benzyl-deprotected
glycals were detected by TLE100% of starting material was recovered.
f49% of starting material was recoverddd 2:5 a/f8 mixture was used.
h 87% of starting material was recovered.

efficient reduction system, also afforded an excellent yield
of 6 but in a shorter reaction time (entry 2). The reaction of
5 with BuLi only gave a modest yield of the glyc@l(entry
3); however, whed was treated with lithium naphthalenide
(LN),*¢ the yield increased to 94% (entry 4). WhBrwas
treated with TiICJ/LIAIH 47 the glycal6 was obtained in
85% vyield (entry 5).

The reaction of5 with Nal left the starting material
unaltered even after 40 h of heating (entry 6). Phenyl
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s Because tri9-benzylp-allal was most efficiently obtained
Table 2. Synthesis of Pyranoid Glycals from Various from 2-deoxy-2-iodo-1-thim-allo-pyranosides by using a
2-Deoxy-2-iodo-1-thiohexoglycosides Zn—Cu couple as the reductant, we selected it to explore

the synthesis of all the glycals shown in Table 2.
Thus, treatment of the 2-iodo-1-thioglycosides13 with
B”(@:i B”@n v tn 9 Zn—Cu gave the glycal§4—20in excellent yield. Impor-

= ’ tantly, glycals of all configurations, including tieallo (6)

Entry Starting material Glycal Conditions  Yield(%)

nO I
and bp-gulo (14) configurations, were accessible using this
6, 0TBDPS 0,0TBDPS method. A variety of protecting groups, including benzyl and
ey >( silyl ethers and acetals, were stable under the reaction
2 0°C,1h 86 y
Y conditions. Significantly, the procedure described here can
8 15 be used to obtain pyranoid glycals derived from heptoses
BnO OBn B8n0.OBn (17), pentoses (18), and 3-deoxyhexoses (19).
sed BnO SPh Bnog 0-10°C,45h 89 Interestingly, the bromo derivativ&l, obtained from the
corresponding thioalkenyl derivative by NBS-induced elec-
7L 7L trophilic cyclization, gave rise t&82 when subjected to the
Ooo oo above conditions, indicating that the 2-iodo sugars are the
Y 5 >(0§ o best substrates for this reaction (Scheme 3).
4b o) o 0°C,1h 97
057 i |
o Rgpn N2 0°C, 15h ol Scheme 3
B +O ! ‘/LO OBn OBn
’ 1 18 é:go ZniCu, THF ,é 0
BnO SPh ———— » BnO SPh
OBn 0OBn Br A%?gv ';1350:‘0
Bnoé&& Bno" 2 1s°C.4h 71 21 % 22
: | “SPh 88 %
12 19
0B OB . .
» BnO |o” BnO o" 3 100 In conclusion, we have devised a new method for
BnO BnO ’ accessing pyranoid glycals of different configurations by a
1357 20 h h dily availabl i ials and
short route that uses readily available starting materials an
a Standard conditions: ZrCu couple, 1.4 equiv of NaACO, THFACOH conventional transformations. Our method is particularly
20:1. (a/f mixture was used unless otherwise indicateflA 1:0 a/f valuable for the synthesis of nonreadily accessible glycals
g‘g}‘;‘l‘;‘zt‘g’ﬁaﬁﬁgﬁ a%tielri‘gflﬁi S""c:‘rge?'ge'g:)xr‘n“’;gs‘gs'Sgrzn;fn‘g’%z“Sédfhe such asp-allal 6 and p-gulal 14 that are present in some
' oligosaccharide molecules with biologically interesting prop-
erties.
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