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Abstract

A synthesis of (−)-allosamizoline was accomplished via asymmetric desymmetrization of ameso-cyclopentitol
using theC2-symmetric bis-sulfoxide5 as a chiral auxiliary. © 1998 Elsevier Science Ltd. All rights reserved.

Allosamizoline1 is a naturally occurringN-acetyl-β-D-allosamine analogue and is part of the structure
of allosamidin2, isolated from the mycelia ofStroptomycessp. no. 17131 and from the fermentation broth
of sp. AJ 9463.2 Due to its unusual bicyclic structure and strong chitinase inhibiting activity,3 several
synthetic studies have been reported.4 The asymmetric syntheses previously studied can be categorized
into two approaches: (1) a chiral pool approach using sugar;4d–i and (2) an enzymatic desymmetrization
of meso-4-benzyloxymethyl-3,5-dihydroxycyclopentene.4 j–l

Herein, we describe a novel approach using chemical asymmetric desymmetrization of ameso-
cyclopentitol derivative4 as a key step and creating five stereogenic centers in1 simultaneously. Our
synthetic plan is illustrated in Scheme 1. Although allosamizoline has a high density of functional groups
and multi-stereogenic centers on its cyclopentane ring, the molecule has inherent symmetry. A suitably
protected cyclopentitol derivative3 is envisioned as a precursor of1, which can be converted into1
via SN2 displacement of the hydroxy group with an amino group followed by formation of an oxazoline
moiety. The cyclopentitol derivative3 can be derived from ameso-cyclopentitol4 by differentiation of an
enantiotopic hydroxy group. In this step, we planned to use theC2-symmetric bis-sulfoxide5 which has
recently been developed in our laboratory as a novel chiral auxiliary for asymmetric desymmetrization
of meso-1,2-diols.5

meso-Diol 7 was prepared starting from the knownmeso-diol 66 via benzylation followed by di-
hydroxylation with a catalytic amount of OsO4 in the presence ofN-methylmorpholineN-oxide (NMO)
(Scheme 2). Dihydroxylation proceeded diastereoselectively from the opposite side to the adjacent ben-
zyloxy groups to give the desiredmeso-diol 7 along with a diastereomer (ratio 8:1), which was separable
by column chromatography.7 Acetalization of the mono silyl ether of7 with the (R,R)-bis-sulfoxide
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Scheme 1.

55 in the presence of TMSOTf proceeded in good yield to give the acetal8.8 On treatment of8 with
KHMDS followed by benzylation, an acetal cleavage reaction proceeded with high diastereoselectivity
(>96% d.e.) to give the benzyl ether9.9 Then, the chiral auxiliary was readily removed by hydrolysis
with dilute hydrochloric acid.10 The enantiomeric excess of the resulting alcohol10 was determined as
95%e.e.by 1H-NMR spectroscopy after conversion into the Mosher’s ester. The absolute configuration
was determined as (1R,2S) by Mosher’s method.11 SN2 Displacement of the hydroxy group into the
amino group was carried out via triflation of10with triflic anhydride and pyridine followed by azidation
with n-Bu4NN3 to give the azide11, which was transformed into the carbamate12 by the sequence of
chemoselective reduction of the azide moiety in the presence of benzyl groups and methoxycarbonylation
of the resulting amine. After deprotection of the four benzyl groups on Pd(OH)2–C,12 the known
triacetate134d–h was obtained via cyclization with MeONa in refluxing MeOH in the presence of 4 Å
molecular sieves13 followed by acetylation of the remaining alcohols with acetic anhydride in pyridine.
The spectroscopic data of the synthesized13 {[α]D

30 −26.0 (c=0.56, CHCl3), lit.4d [α]D −25, lit.4e

[α]D
20−29.4 (c=1.48, CHCl3), lit.4f,g [α]D

26−24.1 (c=0.46, CHCl3), lit.4h [α]D −25 (c=0.41, CHCl3)}
was consistent with authentic data.14 Since13 leads to1 in two steps,4h we achieved a formal synthesis
of (−)-1.

In conclusion, highly potent chitinase inhibitor, allosamizoline (1), was synthesized using asymmetric
desymmetrization of themeso-cyclopentitol derivative with theC2-symmetrical bis-sulfoxide as a key
step. Our approach should be effective for the synthesis of other cyclitols having a regioselectively
protected polyhydroxy structure, and thus for the synthesis of other naturally occurring sugar mimics and
their related analogs, which are of great interest as tools for biological research or as potential therapeutic
agents.
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30 −26.0 (c=0.56, CHCl3). δH (500 MHz, CDCl3) 2.10 (s, 3H, OAc), 2.11 (s, 3H, OAc), 2.12

(s, 3H, OAc), 2.60–2.65 (m, 1H, 5-H), 3.95 (dd, 1H,J=9.2, 4.3 Hz, 2-H), 4.22 (d, 2H,J=4.9 Hz, 6-H), 4.76 (dd, 1H,J=7.3,
4.3 Hz, 3-H), 4.87 (dd, 1H,J=9.2, 6.1 Hz, 1-H), 5.24 (dd, 1H,J=9.8, 7.3 Hz, 4-H), 5.70 (br s, 1H, NH).δC (67.8 MHz,
CDCl3) 20.65, 20.69, 20.72, 47.99, 59.28, 60.68, 72.53, 77.47, 83.49, 157.29, 169.90, 170.57, 171.36.νmax (KBr) 3336,
2924, 2854, 1743, 1371, 1230, 1041 cm−1. HR-FAB-MSm/z: 316.1036 (calcd for C13H17NO8+H+: 316.1032).


