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Abstract

An e�cient and convergent synthesis of the antifungal agent GM222712 is described. The approach
involves the preparation of the modi®ed sugar moiety followed by its stereoselective anomeric O-alkylation
with sordaricin tri¯ate 19. # 2000 Elsevier Science Ltd. All rights reserved.
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Sordarin (1) is an antifungal antibiotic discovered by workers at Sandoz in the late 1960's.1

Among the compounds with sordaricin (2) as aglycon, those containing a modi®ed sugar with a
fused tetrahydrofuran ring at 30,40-positions appear to be the most promising family. Thus,
GM222712 (3) showed an excellent antifungal pro®le in terms of both in vitro potency and
spectrum of action.2 Structurally, this compound consists of a 30-branched chain deoxy sugar
linked to 2 through a b-glycosidic bond. In former syntheses, 3 was prepared by a linear approach
through chemical modi®cation of a fermentation product.3 However, this approach was hampered
by a low overall yield since 3 was obtained as the minor component of a mixture of two dia-
stereoisomers. We report herein a convergent and more e�cient preparation of 3 that involves a
new synthesis of the sugar moiety and its b-stereoselective alkylation with a sordaricin tri¯ate
derivative.
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The synthesis started from commercially available 3,4,6-tri-O-acetyl-d-glucal (4) (Scheme 1).
Ferrier rearrangement with t-BuOH catalyzed by iodine4 gave 5 as a 10:1 a:b mixture of anomers.
ZempleÂ n deacylation followed by regioselective tosylation of the primary hydroxyl group using
tin activation5 yielded 7.

Reduction of 7 with lithium aluminium hydride gave 8. At this point the two anomers could be
separated by chromatography. The a-anomer of 8 was alkylated with propargyl bromide in the
presence of tetrabutylammonium bromide to a�ord 9. Tributyltin hydride radical cyclization of 9
followed by the in situ protolysis of the alkenyltin intermediate with acetic acid in the presence of
KF gave the cis-fused tetrahydrofuran derivative 10. However, hydrogenation of the exo-double
bond under di�erent conditions took place from the convex face to a�ord the unwanted endo-methyl
diastereoisomer 11 and compound 12 resulting from double bond isomerization. To change the
sense of the stereoselectivity of this reduction, we tried a hydroxyl-directed hydrogenation.6

Hydroxyl-directed hydrogenations have only been reported for a restricted range of rhodium and
iridium cationic catalysts.7,8 With this objective, glycoside 10 was hydrolyzed by treatment with
1N aqueous HCl in THF to give hemiacetal 13 (Scheme 2). Reduction of 13 with sodium boro-
hydride a�orded diol 14 in quantitative yield. The results obtained for the hydrogenation of 14
under di�erent conditions are shown in Table 1. Both, Pd/C and Wilkinson's catalyst (entries 1±3)
led to the preferential addition of hydrogen from the convex face of the molecule to a�ord mainly
the endo-methyl diastereoisomer 15 (Scheme 3). However, when [Rh(nbd)(dppb)]BF4 was used

Scheme 1. (a) t-BuOH, I2, THF, 0�C to rt. (b) NaOMe, MeOH, rt. (c) i. Bu2SnO, toluene, 110�C; ii. p-TsCl, Bu4NBr,

60�C to rt. (d) LiAlH4, THF, rt. (e) propargyl bromide, NaH, Bu4NBr, THF, rt. (f) i. Bu3SnH, AIBN, toluene, 110�C;
ii. AcOH, NaF, rt. (g) H2, 10% Pd/C, EtOAc, rt

Scheme 2.
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(entries 4 and 5), a dramatic change was observed in favor of the desired exo-methyl isomer 16.
Complete exo-selectivity was achieved with Cabtree's [Ir(COD)(PCy3)(Py)]PF6 (entries 6±8)

7 with
independence of the precatalyst ratio and hydrogen pressure (15±45 psi).
In all the hydrogenation experiments, an intermediate was observed that could be isolated and

its structure elucidated. 1H NMR showed the compound to be the endo-ole®n isomer 17.
Reduction of this compound under the same conditions used for 14 led to similar results (entries
9±12) suggesting that the stereocontrolled hydrogenation of 14 takes place with prior ole®n iso-
merization to 17. Selective oxidation of the primary hydroxyl group of 16 with o-iodoxybenzoic
acid9 reestablished the hemiacetal functionality to give the modi®ed sugar 18 (Scheme 4).
Anomeric O-alkylation10 of 18 with the sordaricin allyl ester tri¯ate 19 under our recently estab-
lished conditions11 a�orded the corresponding glycoside 20 as a separable 1:9 a:b-mixture of
anomers. Mild deprotection of the allyl ester of 20 under Pd(0) catalysis ®nally a�orded our target
3.y

Table 1

Scheme 3.

y H NMR data for compound 3 (�, CDCl3, 300 MHz): 9.87 (s, 1H), 6.04 (d, 1H, J=3.3 Hz), 5.08 (m, 1H), 5.02 (m,
1H), 4.50 (dd, 1H, J=2.7, 8.4 Hz), 4.48±4.29 (m, 3H), 3.76 (dd, 1H, J=7.2, 9.3 Hz), 3.27 (m, 1H), 3.02 (m, 1H), 2.45
(m, 1H).
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