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Thioglycosides of natural monosaccharides are readily converted into their corresponding chlorides by diphenylchlorosulfonium chloride.
This reagent can likewise effect the conversion of the more stable 4-chlorophenylthio 2-deoxy-2-fluoroglucose derivatives into chloride glycosyl
donors. On the basis of this activation strategy, it was possible to assemble unnatural oligosaccharides composed of 2-fluorodeoxy sugars.

Starch primarily consists of two glucan fractions, namely, glucose hydrogen bonds between Q{3)(2).+1. Additional
linear amylose which is composedaf(1—4)-linked glucose stability to the V-amylose helix is provided by O{6)0(2)+s
moieties and amylopectin which additionally contains hydrogen bond formation between the tutriBhis helical
o-(1—6)-linked glucose branchésThe amylose fraction  arrangement provides a relatively hydrophobic interior cavity
crystallizes in polymorphic forms known as the A and B which is suited for the inclusion of substances and may be
forms, both of which are right-handed double heli¢ds. exploited for the purpose of drug delivets the fluorine
third form, V-amylose, is found in the non-A and non-B nucleus displays a wide chemical shift range in its NMR
segments of amylose and is folded into a left-handed single-spectra, it seemed reasonable to us that installation of this
helical motif. The helix of V-amylose contains six glucose reporter into the glucose residdesf o-(1—4)-linked olig-
units per turn with a pitch height of approximately 83A. mers may prove useful in studying maltooligosaccharide
The properties of V-amylose closely resemble those of complexes. We report herein the preparation et4)-linked
the cyclodextrins and, in particulas-cyclodextrin which ~ 2-fluorodeoxyglucose (2-FDG) blocked donors/acceptors,
may be viewed as a mimetic of a single V-amylose turn. Which are suitable for the preparation of larger 2-FDG-based
Glucose residues in both of these structures are in the syroligomers.
orientation, and the helical structure is stabilized by inter-  Surprisingly, there are few reports regarding the use of
2-fluorodeoxyhexosyl donors in oligosaccharide synthesis,
t Medicure Inc., 24-64 Scurfield Blvd., Winnipeg, MB, Canada R3y and to date, we are not aware of any reports on the assembly

iMs. . . _ _ of simple 2,2-difluoro-disaccharides nor of 2-deoxy-2-
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finally 7b (95%). The latter compound was then acetylated
to provide fully protected fluorodeoxyglucose derivat8ke

ORs Both 8aand8b were readily converted to their corresponding
R.O O R chlorides9a and 9b upon treatment with diphenylchloro-
éze,o - ! sulfonium chloride® Reaction of8a under these conditions
Ro provided the chloride mixturdb/9a (11:1), wherea8b gave
R, R, R, R. Rs 9aas the sole product. Thus, conversion presumably proceeds
1 OAc H Ac Ac Ac by inversion at the anomeric center. The result observed with
2 H Br Ac Ac Ac 8b was totally unexpected gs-thioglycosides of natural
3a H S-PhCl  Ac Ac Ac woicall i ture af-8 chioridesi® Wi
3 S-PhCI H Ac Ac Ac sugars typically provide a mixture o] chlorides:® We
4a H S-PhCl H H H next studied the glycosyl donor protential of chloridiss
4b  S-PhCl H H H H and9b. Reaction of chlorid®a with acceptor7b failed to
gz S-liCl S'};;‘Cl g gggg proceed under halide ion conditidf®r in the presence of
6a H SPhCl  Bn PhCH mercury bromidé® Glycosylation of7b (1 equiv) with9a
6b  S-PhCl H Bn PhCH (1 equiv) did proceed, however, using silver trifluoromethane-
7a H S-PhCl Bn H Bn sulfonate/2,6-di-tert-butylpyridiri@ in chloroform—toluene
7p. Spncl o H BoH Bn 4:1 to provide a mixture o0 and 12 (10:12= 40:60) in
8a H  SPhCl  Bn  Ac  Bn - 10 provide . G0 : _
8b  S-PhCl H Bn Ac Bn 65% yield (Figure 2). Reaction of this same acceptor with
9a H Cl Bn Ac Bn chloride 9b provided 10 and 12 in a 45:55 ratic® Silver
9b cl H Bn  Ac Bn promotion of the reaction betweefb and 9a in either
Figure 1. acetonitrile or tetrahydrofuran as solvent was remarkably

sluggish, and even don@rhas been noted to be reasonably
stable to typical glycosylation conditioA&Glycosidation was
fluorohexose oligomers. Compourid(Figure 1) was the  therefore effected under forced conditions as follows: The
starting point for the present synthetic work, and this material reaction mixture in acetonitritetoluene 3:2 was concentrated
was readily accessible from 1,3,4,6-te@eacetyl-fp-man-  ynder reduced pressure (<4Q) and coevaporated with
nopyranosefollowing published procedure$.Thioglyco-  tolyene several times. After workup and purification by silica
sylation of1 with 4-chlorothiophenol in the presence of boron - ge| column chromatographgp and12were obtained in 83%
trifluoride diethyl etherate (8 equiv) gawe-thioglycoside combined yield (10:12= 62:38). Silver-promoted glycosy-
3a (70%):* De-O-acetylation of this thioglycoside with |ation of the 4-OH of a glucose acceptor with a 2-deoxy-2-
sodium methoxide in methanol provided tré, whichwas  fiyoromannosyl donor has previously been reported to
reacted with benzaldehyde dimethyl acetal (catalytic amountproceed with preferentiabi-stereoselectivitf® The poor

of p-toluenesulfonic acid) to givea (75%). Etherification  gtereoselectivity observed with the 2-deoxy-2-fluoroglucosyl
of the remaining hydroxyl moiety with sodium hydride and  45nors reported herein is potentially related to the nature
benzyl bromldeo in tetrahydrofuran at 6@ gave fully  ,hq yeactivity of the fluoroglycosyl oxocarbonium intermedi-
protectedsa (72%), which was then subjected to reductive 540 The product distribution obtained seems to be consistent
ring opening conditior!d to provide di-Gbenzyl thioglyco- with an Sul-type reaction mechanism; however, further
. 0 . _ . 1 1
side7a (80 A)).' Acetylation of the free 4 OH group furmshed studies are required in order to gain an understanding of the
8a. Synthesis of the correspondingthioglycoside 8b precise mechanistic details
required the conversion dfto bromide2,** which was then The latter reaction conditions were selected for the
reacted under phase-transfer condifibnsth 4-chlorothiophe- subsequent assembly of-¢)-linked 2-deoxy-2-fluoroglu
nol to give 3b (91%). Thef-thioglycoside3b was then c0so (;]I_ omers. Th ;’ disacchartBwas de){o-acet Igted
subjected to the same sequence of event8aafo give ¢ 0llg - 1hus, di W . Yy
successivelydb (quantitative),5b (76%), 6b (95%), and to_glve gl;_/cosyl acceptatl, and reaetlon of this compo_gnd
with chloride9aunder the aforementioned forced conditions
(8) (@) Vass, G.; Rolland, A.; Cleophax, J.; Mercier, D.; Quiclet, B,, Provided both thex- and-trisaccharided.3 and 16 (85%
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Wirz, P.; Cobbledick, R. E.; Einstein, F. W. Barbohydr.Res.1984,132, de-O-acetylated to give the trisaccharide glycosyl acceptor
2D41\7V2t5r]9- (d)SMg%artgr,hJ-dDE Adigéé\ﬂéis E;r;u;d ?';)N,\,?%Chl{'k' I\J/I-;DTuII, 15, while the trisaccharide glycosyl donb4 was prepared
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119, 5792—-5797. glycosylation of compound5 with 14 was effected using

(9) Pozgay, V.; Glaudemans, P. J.; Robbins, J. B.; Schneerson, R.
Tetrahedron1992,48, 10249—10264.
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to the formation of3b (~15% after 10 days). (17) Lemieux, R. U.; Hendriks, K. B.; Stick, R. V.; James, K.Am.
(12) Garegg, P. J.; Hultberg, Kharbohydr.Res.1981,93, C10—C11. Chem.Soc.1975,97, 4056—4062.
(13) Adamson, J.; Foster, A. B.; Westwood, JG#arbohydr Res 1971, (18) Helferich, B.; Wedemeyer, K. Fiebigs Ann.Chem.1949,563,
18, C10—C11. 139—145.
(14) (a) Dess, D.; Kleine, H. P.; Weinberg, D. V.; Kaufman, R. J.; Sidhu, (19) Hanessian, S.; Banoub,Qarbohydr.Res.1977,53, C13—C16.
R. S.Synthesid981, 883—885. (b) Rothermel, J.; Faillard, Blol. Chem. (20) Reaction offawith 2 under the same conditions proceeds to give
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Figure 2.

the forced conditions to provide- and5-hexasaccharides complexation studies, while the blocked hexasacchéritle
17and18, respectively (54% combined yielti7:18= 3:2). may be useful in the preparation of a fluorinateeatyclo-

In summary, we have extended the application of the dextin. Future efforts in our laboratory will be directed to
conversion of thioglycosides into their corresponding gly- both of these ends.
cosyl chlorides with diphenylchlorosulfonium chloride to

include the generation of 2-deoxy-2-fluoroglucose donors.  aAcknowledgment. This work was funded in part by a

Control over stereoselectivity during glycosylation with  Tcp grant from the Alberta Heritage Foundation for Medical
2-deoxy-2-fluoroglycosyl donorSa and 9b proved to be Research.

challenging, nevertheless, the assembly of novet4k
I|r|1ked ZEdi?XY;jz_ﬂur? rogtljucoszollgom(tarstuzln_?_r:he resultlntg q Supporting Information Available: Spectral data for
glycosyl chiorides has been demonstrated. 1hese reFmrecompoundsS—lS and the experimental details for the
donors may be employed in the preparation of fluoromalto- . . . o )

and fluorocellulo-oligosaccharides or, potentially, other glycosyla}tlon reactions. This material is available free of
modified oligosaccharides. The deprotected 2-deoxy-2- charge via the Internet at htp://pubs.acs.org.
fluoromaltohexose may prove useful in subseqd#NMR 0OL006529I

Org. Lett., Vol. 2, No. 22, 2000 3491



