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Abstract: Polymer-supported electrophilic reagents are prepared which efficiently add to carbohydrate-
derived glycals under very mild conditions. Depending on the hypervalent reagent initially employed for
oxidizing polymer-bound halides 1a or 1b both acetoxyhalogenations or azidoiodination can be carried out. With
sugar-derived glycals, 2-deoxy-2-halo-pyranosyl acetates or azides are generated in excellent yield. Free hydroxy
groups are tolerated. Even, fully unprotected glucal 23 can be employed for the short synthesis of 2-deoxy-2-iodo
glycosyl acetates 24a,b. © 1999 Elsevier Science Ltd. Al rights reserved.

The rapidly increasing interest in polymer-bound reagents is evidenced by numerous recent publications on
this topic including some reviews.! The major advantage of these materials lies in the simple purification
typically associated with solid-phase organic synthesis which is combined with the flexibility of solution-phase
chemistry. Furthermore, these reagents may be used in excess in order to drive the reaction to completion. Until
recently, no polymer-supported reagents that perform the 1,2-cohalogenation® of alkenic double bonds were
known. Our interest in new electrophilic halogen-ate(I) complexes’ has led to the development of new
electrophilic polymer-bound reagents.’ In this communication, we describe their preparation and synthetic power

in 1,2-cohalogenations of carbohydrate-derived glycals.
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Synthesis of these reagents was achieved by diacyloxy-iodobenzene promoted oxidation of polystyrene-bound
halides 1a,b which presumably gave polymer-supported di(acyloxy)halogen-ate(I) anions 2a and 2b.° These
reagents act as immobilized acylated hypobromite 4a or hypoiodite 4b. Furthermore, the acetoxy groups in 2b
were substituted by azide with TMSN; affording resin 3.% In this case, the active reagent synthetically behaves
like immobilized iodine azide (4¢). It may also be generated by direct azido transfer after treatment of 1b with

bisazido iodo benzene.® All resins are not deactivated by extensive washing so that it is reasonable to propose
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that polymer-bound iodate(I) complexes 2a,b and 3 are the active species. In reactions with glycals, the
expected 1,2-addition products like the 2-deoxy-2-iodo-pyranosyl acetates are ideally suited as glycosyl donors
for the

Table 1: 1,2-Functionalization of glycals promoted by polmer-bound electrophilic reagents 2 and 3.

alkene polymer (e<1), 1,2-addition products Nu ratio”  yield
conditions' (@:B) (%)
OAc
o] 0"}0 OAc
5 AO N 2 2b(4). CHCN, 12h e o 12 1:24 92
AcO Ac}?cc OAc
OAc !
TESO OT8S TESO OTBS TESO OTBS
6 o 2b (4), CH.Cl, 12h X—O o 13 Nu=Ac 1: g 92
= 1: 82
TESO Y 3 (4) CH,Cly, 12h TESO TESO Nu 14 Nu=Ns
Nu
7 Me77=07 2a (4), CH.Clp, 12h Nu 15 Nu=Ac 1:2 a7
BnO 2b (3), CH:Cly, 12h Me-7~—0 MeT~o0—7~Nu 16 Nu=Ac 15:1 9
BnO 3 (4), CH.Cl, 12h BnO Bno\% 17 Nu=N; 1:1 86
0Bn x OBn
8 R=TBS 2a (3), CH.Cly, 12h 18 2:1 97
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Me M OA .
9 TBSO R=H 2b (4), CH,Cly, 6h Row Rom ° 20 2511 83
2b (4), CHiCN, 6h éres) 4ras 251 91
2b (4), toluene, 6h 27:1 90
10 R= TBS 2b (4), CHzCl, 12h OAc 21 1:1 97
Me (&) Me 0 Me 0 OAc
11 y ReH 2b (4), CH,Cly, 6h W W 22 18
2b (4), CHiCN, 6h OTBS | oTBS 14,
RO oTBS 2b (4), toluene, 6h RO RO 1:35 o1

* The number of equivalents refer to halide anions in starting 1. All reactions were carried out at room temp. ° Determined from 'H
NMR spectra.

preparation of 2-deoxy-oligosaccharides.” In addition, glycosyl azides that would be generated from
azidoiodination of glycals can serve for the synthesis of the corresponding glycopeptides.

A preliminary experiment with tri-O-acetyl-D-glucal (5) demonstrated that 2b smoothly promotes 1,2-tfrans-
acetoxyiodination of the enolether double bond to yield the corresponding 2-deoxy-2-iodo-glycosyl acetates 12.
Unlike classical reagents for acetoxyiodination of alkenes, use of a reagent 2b does not require glacial acetic
acid® or heavy metals.’ In a similar manner, reaction of glycals 6 - 11 with the new reagents 2a,b and 3 afforded
1,2-trans addition products 13 - 22 in different solvents with excellent yields (Table 1).”° In most cases,
filtration and removal of the solvent in vacuo afforded pyranosyl acetates' and pyranosyl azides with high
purity. Chromatographic methods were required for separating diastereoisomers. The reagents are employed in

excess with reference to the specified amount of halide in 1a and 1b. This observation may be rationalized by
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assuming that only a proportional amount of immobilized halide was transformed into the hypervalent reagent.
Partially protected glycals like compounds 9 and 11 smoothly react to the corresponding 1,2-addition products 20
and 22.'* Thus, hydroxy groups are tolerated and do not add to the intermediate iodonium ions to form
disaccharides. The pronounced trans-selectivity observed for the bromoacetoxylation of arabino-configured
glycals 7 and 8 partly contrast selectivities observed for soluble di(acyloxy)bromate (I) ammonium salts. In this
latter case, we encountered both 1,2-trans as well as cis-addition to the enolether double bond.* The synthesis
of 1,2-addition products is initiated by an electrophilic halonium species which adds both to the o- as well as
the B-face of the enolether double bond. The resulting cyclic halocarbonium ion which is strongly favored
commonly reacts further to 1,2-frans products after capture by the acetate or azide anions. Lyxo-configured
glycals 6 and 11 containing a medium or small sized pseudoaxial substituent at C-4 are preferentially attacked
from the a-face by the electrophilic reagents which results in valuable B-galacto-configured 1,2-addition
products 13, 14 and 22."* However, for fully O-silylated L-fucal 10 this selectivity is deleted which we ascribe to
an altered, presumably an inverted half-chair or twist-boat conformation of the starting glycal.'* Finally, an all
trans-orientation at C3 - C5 as present in glycals 5 and 7 - 9 does not favor formation of a single diastereoisomer
or at best only moderate preference for the frans-diaxial addition products a-12 and 15 - 20.

Remarkably, even fully unprotected glycal 23 can undergo a 1,2-cohalogenation with the polymer-supported
reagent 2b to furnish pyranosyl acetates 24a,b in 71% isolated yield and in a 2.5 : 1 ratio (Scheme 2).

Scheme 2
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In summary, we described a new class of polymer-supported electrophilic reagents which can efficiently be
employed for acetoxyhalogenation reaction as well as azidoiodination of carbohydrate-derived glycals. These

reagents should ideally be suited for automated parallel synthesis of glycosyl donors.
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