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SELENIUM-MEDIATED GLYCOSIDATIONS: A SELECTIVE SYNTHESIS OF 8-2-DEOXYGLYCOSIDES
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Summary: 1,2-Trans diequatorial acetoxy-selenides are selectively prepared from glycals. Their
activation by trimethylsilyl trifluoromethanesulfonate in the presence of sugar alcohols followed
by reductive deselenation leads to an efficient access to B-2-deoxyglycosides.

a or B-2-Deoxy glycosides appear frequently as structural units in a wide variety of biologically
important natural products such as aureolic acidsl, antracycline antibioticsz, cardiac glycosidesB,
avermectinsu or orthosomycinss. Efficient a-selective glycosidation reactions have been proposed6’7’8
which are now able to solve most of the pracﬂcal problems associated with 2-deoxy- (D, L) glyco-
side syntheses. Within this context, we have put forwarci6 a selenium-based a—glycosidati_on-reaction
of benzylated glycals. Under the conditions used [a) PhSeCl, CHBCN; b} ROH, sym-collidine, room
temperature], the regio- and sterecselectivity observed was rationalized by a favored trans diaxial
opening of a transitory 1,2-episelenonium ion 3 (Scheme 1) leading selectivity to the 2-deoxy-2-
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Scheme 1

phenylselenopyranosides of o-D-manno type 2. Subsequent reductive deselenation6a led to the
2-deoxy glycosides in excellent yields. The directing ability of the phenylselenyl group at C-2
in the glycosidation reaction is also revealed by the formation of the minor 2-deoxy-2-phenylseleno
pyranosides of B—Q—gluco type 3.

In an overall reaction, appropriate conditions that would give a trans diequatorial addition
to glycals may offer, after reductive or oxidative deselenation, a selective synthetic route to
B-2-deoxy-glycosides. Several recently developed procedures9 including closely related 5ulfur—9f’h
or selenium—based98 methods prompt us to disclose our own results in this area.

Preliminary attempts to produce B-linked glycosides from glycals in a one-step procedure
by changing reaction conditions (solvents and catalysts) as previously devised in the synthesis
of a-linked g]ycosideslo gave uncontrollable a,B-anomeric mixtures most often with low efficiency.

The trans diequatorial 2-deoxy-2-phenylseleno glycopyranosides 5 (B—Q—gluco type) may however
be prepared with high selectivity by a two-step procedure as shown in Scheme 2. The protocole
takes advantage of the selective preparation of the trans diequatorial acetoxy-selenides 6, used

as glycosyl donors in a trimethylsilyl trifluoromethanesulfonate (TMSOT{)-catalyzed glycosidation“.
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Entry  Glycal MOAC Solvent Temp/Time Product
°C) (h) Yield(%) 6.7(8:x)
1 la LiOAc/ACOH PhCH, 25/12 38 19:1
2 la Hg(OAc), PhCH, 25/2.5 50 3:12
3 la AgOAc CH,CL, 0/0.5 52 2:1
4 la AgOAC PhCH, 25/1 31 9:1P
5 b AgOAc CH2C12 0/0.5 20 1:3
6 1b AgOAC PhCH, 25/1.5 80 6:1
7 1b AgOAc PhCH3-hexc 25/12 60 9:1
3 Ic AgOAC PhCH, 25/6 60 13
9 1id AgOAc PhCH, 0/1.5 56 1:5
10 le AgOAc PhCH, 0/1 30 10:1
11 i AgOAC PhCH, 0/2 80 1:9

Table 1. Synthesis of acetoxy-selenides 6, 7

a) determined by 300 MHz YHonmr. b) determined after isomer separation.
c) as a l:1 {viv) mixture.

Treatment of a toluene solution of tri-O-benzyl-D-glucal la with PhSeCl (1.3 equiv) followed
20 () 4200 and 7a!? [l 1290

(81% yield). Other conditions and results obtained with various glycals are

by AgOAc (1.5 equiv) gave the l,2-trans acetoxy-selenides 6a
in a ratio of 9:1“‘1’15
listed in Table I.

All cases indicate an almostlu exclusive trans addition. The optimal conditions for a syntheti-
cally useful B-selective reaction were found by using AgOAc {compare entries 1,2,4, Table I} in
a toluene solution {compare entries 3,4 and 5,6) or, as in the case of 6-deoxy glycal 1b, a 1:l
mixture of PhCHj-hexanes (entry 7), in that a further decrease of the solvent polarity proved
to be beneficial. Moreover, the stereochemistry of this addition was strongly influenced by the
nature of the glycal protecting groups, benzoylation at position 4 for example (glycals 1c and
1) favoring an o-selective reaction {entries 8 and 11). This change in the stereochemical course
of the reaction (see also entry 9) has not yet been rationalized”. Further, a close inspection
of the lH—nmr data of glycals 1 did not reveal any conformational effect of the protecting groups

on their conformational equilil:;rium18
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The ability of the acetoxy-selenides 6a,b,e to function as glycosyl donors was tested with
saccharide alcohols 9, 10, 11. For instance, in a diethylether solution, the reaction of 6éa with
methyl 2,3,4-tri-O-benzyl-a-D-glucopyranoside 9 {0.8 equiv) in the presence of molecular sieves
4 A and a catalytic amount_of trimethylsilyl trifluoromethanesulfonate (TMSOTI, 0.1 equiv) gave,
in a fast reaction (0°C, 15 min), the expected B-linked disaccharide 5 (92%, [GL]D -4°) and the %linked
disaccharide 2 (6%, [cx] +44°) in a Bfa ratio of 16/1. A few examples are given in Table II.
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Entry  Acetoxy-~  Alcohol Solvent Temp/Time Product
selenide  R'OH (°C) (min)  Yield(%)5:2(8:a)

1 6a 9 CH2Cl2 0°/10 32 1:1

2 6a 9 EtZO 0°/15 98 16:1

3 6a 10 EtZO 0°/15 97 10:1

4 6b 9 Et,0 0°/30 81~ 102

5 6e 92 EtZO 0°/15 77 1:0

6 6e 11 Et,0 0°/15 43 1:0 (compound 12)

Table 1. Synthesis of 2-deoxy-2-phenylselenoglycosides
a) 6b was not precisely determined because of contamination by 7b.

The formation of 1,2-trans-glycosides confirms the efficient directing effect of the phenyl-
selenyl group at C-2 in every case. The minor formation of the o-glycoside may be derived from
3 through the equilibrium shown in Scheme 1 promoted by the Lewis acid. Indeed the phenylselenyl
group is very sensitive to "isomerization" and the use of diethylether as the solvent for the glycosi-
dation reaction is essential in order to obtain the required B-selectivity. Thus, in dichloromethane,
the same reaction conditions between 6a and 9 gave a l:1 mixture of the disaccharides (entry
I, Table II). The reaction of acetoxy-selenide 6e with disaccharide diol 11 (entry 6, Table II) gave
regiospecifically the (1" + 4') B-linked trisaccharide, (48%, [a]D +37°) immediate precursor of the
B-C-D fragment of orthosomycinsGC

Reductive removal of the phenyiselenyl group (Ph35nH, PhCHB, reflux) on the 2'-deoxy-2'-
phenylseleno disaccharides 3 led quantitatively to the 2'—deoxy-B-[:)-disaccharides.

In summary, provided that a judicious choice of protecting groups in the glycal substrate
is made, the method presented offers a useful procedure for the selective preparation of B-linked

2-deoxy-glycosides.
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