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Abstract

A synthesis of {)-allosamizoline was accomplished via asymmetric desymmetrizatiomafsacyclopentitol
using theC,-symmetric bis-sulfoxid® as a chiral auxiliary. © 1998 Elsevier Science Ltd. All rights reserved.

Allosamizolinelis a naturally occurringN-acetylf3-D-allosamine analogue and is part of the structure
of allosamidin2, isolated from the mycelia @troptomycesp. no. 1718and from the fermentation broth
of sp. AJ 9463 Due to its unusual bicyclic structure and strong chitinase inhibiting actisgyeral
synthetic studies have been reportebhe asymmetric syntheses previously studied can be categorized
into two approaches: (1) a chiral pool approach using stffaand (2) an enzymatic desymmetrization
of mese4-benzyloxymethyl-3,5-dihydroxycyclopentefe.

Herein, we describe a novel approach using chemical asymmetric desymmetrizatiomexdea
cyclopentitol derivative4 as a key step and creating five stereogenic centetssimultaneously. 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 derivative is envisioned as a precursor bf which can be converted intb
via Sy2 displacement of the hydroxy group with an amino group followed by formation of an oxazoline
moiety. The cyclopentitol derivativeécan be derived from mesecyclopentitol4 by differentiation of an
enantiotopic hydroxy group. In this step, we planned to us€thgymmetric bis-sulfoxidé which has
recently been developed in our laboratory as a novel chiral auxiliary for asymmetric desymmetrization
of mesel,2-diols®

meseDiol 7 was prepared starting from the knowmesediol 6° via benzylation followed by di-
hydroxylation with a catalytic amount of Og@ the presence dfi-methylmorpholineN-oxide (NMO)
(Scheme 2). Dihydroxylation proceeded diastereoselectively from the opposite side to the adjacent ben-
zyloxy groups to give the desiradesediol 7 along with a diastereomer (ratio 8:1), which was separable
by column chromatograpHyAcetalization of the mono silyl ether 6f with the R,R)-bis-sulfoxide
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Scheme 1.

5° in the presence of TMSOTTf proceeded in good yield to give the a8taDn treatment o8 with
KHMDS followed by benzylation, an acetal cleavage reaction proceeded with high diastereoselectivity
(>96%d.e) to give the benzyl ethed.® Then, the chiral auxiliary was readily removed by hydrolysis
with dilute hydrochloric acid® The enantiomeric excess of the resulting alcdtivas determined as
95%e.e.by 'H-NMR spectroscopy after conversion into the Mosher’s ester. The absolute configuration
was determined as RI2S) by Mosher's method! Sy2 Displacement of the hydroxy group into the
amino group was carried out via triflation ®® with triflic anhydride and pyridine followed by azidation

with n-BusNN3 to give the azidell, which was transformed into the carbamateby 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 PA{@Hy the known
triacetate13*%-" was obtained via cyclization with MeONa in refluxing MeOH in the presence of 4 A
molecular sieves followed by acetylation of the remaining alcohols with acetic anhydride in pyridine.
The spectroscopic data of the synthesiz@d{[ «],3° —26.0 €=0.56, CHC}), lit.*d [«]p, —25, lit.4¢

[«]p2° —29.4 €=1.48, CHC}), lit.*"9 [«] 26 —24.1 €=0.46, CHC}), lit.*" [«]p, —25 (c=0.41, CHC})}

was consistent with authentic ddfaSince13 leads tol in two stepst we achieved a formal synthesis

of (—)-1.

In conclusion, highly potent chitinase inhibitor, allosamizolitg (vas synthesized using asymmetric
desymmetrization of thenesecyclopentitol derivative with th&,-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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Reagents: a) BnBr, NaH, cat. n-BugNI, THF, 0 °C to room temp. (85%); b) cat. OsO4, NMO, acetone-H,0
(10:1), room temp. (88%); c) TMSCI, Et3N, THF, 0 °C [67% (99% based on recovery of 7)]; d) (R,R)-5,
TMSOTf, CHCI3, 4 °C (92%); ) KHMDS, 18-crown-6-ether, THF, —78 °C then BnBr (91%); f) 10% HCI,
acetone, room temp. (91%); g) Tf,O, pyridine, CHoCl,, 0 °C; h) n-BugNN3, benzene, room temp. (83%
from 10); i) Hp, Pd-C, MeOH, 3 atom; j) MeOCOCI, NazCO3, CH2Cl-H20 (2:1), 0 °C (94% in 2 steps);

k) Ha, Pd(OH)»>-C, 3 atom, MeOH, room temp. (76%); ) NaOMe, 4A MS, MeOH, reflux; m) Ac,0, pyridine,
room temp. (88% from 12).

Scheme 2.
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. Madhavan, G. V. B.; Martin, J. Q. Org. Chem1986 51, 1287-1293.
. The stereochemistry of the diastereomeric isomers was determined by examining the nuclear Overhauser effect (NOE).

By irradiating thex-methine proton of the benzyloxymethyl group, NOE was registered oxtimethine protons of the
hydroxy groups in the major product and the hydroxy protons in the minor products, respectively.

. The reaction should be carried out at 4°C in the shortest possible time. Partial racemization of sulfurs was observed at higher

temperature and with longer reaction times.

. The diastereomeric excess®ifvas determined byH-NMR spectroscopy.
10.
11.

The chiral auxiliary was recovered without decreasing the enantiomeric excess.

Dale, J. A.; Mosher, H. SI. Am. Chem. Sod 973 95, 512-519; Dale, J. A.; Mosher, H. 3. Org. Chem 1969 34,
2543-2549. The chemical shifts due to thg &d G methine protons of theR)-(+)-MTPA ester of10 are 4.27 ppm
and 3.73 ppm, respectively. The corresponding protons of $h¢—~)-MTPA ester of10 are 4.19 ppm and 3.85 ppm,
respectively.

Lin, C.-C.; Weitz-Schmidt, G.; Wong, C.-d. Am. Chem. Sod996 118 6826—6840. Debenzylation using 10% Pd—C for
5 days gave the complex mixture.
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13. The reaction conditions were the same as those in Fefasgept that molecular sieves were used in order to obtain
reproducible results.

14. Data for compound3: [«],3° —26.0 €=0.56, CHC}). 8 (500 MHz, CDC}) 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, 149.2, 4.3 Hz, 2-H), 4.22 (d, 2H=4.9 Hz, 6-H), 4.76 (dd, 1H]=7.3,
4.3 Hz, 3-H), 4.87 (dd, 1HJ=9.2, 6.1 Hz, 1-H), 5.24 (dd, 1HI=9.8, 7.3 Hz, 4-H), 5.70 (br s, 1H, NH§¢ (67.8 MHz,
CDCls) 20.65, 20.69, 20.72, 47.99, 59.28, 60.68, 72.53, 77.47, 83.49, 157.29, 169.90, 170.57,\1/.@6Br) 3336,
2924, 2854, 1743, 1371, 1230, 1041 dmHR-FAB-MSm/z 316.1036 (calcd for GH17NOg+H*: 316.1032).



