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A two-step synthesis of 1,2-anhydro&stosyl{3-o-mannofuranurono-6,3-lactond)( has been
achieved starting from-glucofuranurono-6,3-lacton€), Tosylation of2 gave a mixture of 5-mono-
tosylate3 and 2,5-ditosylaté which were separated by crystallization followed by column chror
tography. Acetylation o8 gave 1,2-di©-acetyl-50-tosyl3-p-glucofuranurono-6,3-lactoné&) in the
good yield. Treatment of ditosylatewith potassium carbonate in dry acetone afforded 1,2-anhy
5-O-tosyl-3-p-mannofuranurono-6,3-lactone in 50% vyield.

Key words: bp-Glucofuranurono-6,3-lactone; 1,2-Anhydrocstosyl{3-o-mannofuranurono-6,3-lac-
tone; 1,2-Anhydrosugars; Carbohydrates; Uronolactones.

1,2-Anhydro sugars(Brigl anhydrides) are suitable intermediates for the synthese
various carbohydrate derivatives including certain biologicaly active compotirids
this paper we wish to report a novel and convenient route to 1,2-anhydro derivat
D-mannofuranurono-6,3-lactond)(starting frombp-glucofuranurono-6,3-lactone2)(

To this end, we have reinvestigated tosylatio®,of’hich was earlier described by Ito
and Tajim&. They have found that selective tosylation2ofwith two moles of tosyl
chloride, at room temperature) gave a mixture of 5-monotosylate and 2,5-ditosyl
30 and 31% vyield, respectively, whereupon the anomeric configurations of these
pounds were not assigned. We have studied selective tosylat®bwitli three molar
equivalent of tosyl chloride whereupon a mixture of 5-monotos@lated 2,5-ditosylatd

was obtained (Scheme 1). Direct crystallization of the mixture from acetone—petrc
ether (1 : 2) afforded pure ditosylatén 50% vyield. The remaining mother liquor we

* Presented at thB4th International Congress of the International Pharmaceutical Federation FIP, Lis
1994
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purified by column chromatography to give pure monotosydatEhe presence of free
hydroxy groups irB was also confirmed by its conversion into the corresponding

diacetate. Thus treatment ®fvith acetic anhydride in pyridine gave 1,2@iacetyl-5-

O-tosyl{f3-D-glucofuranurono-6,3-lacton&)as the only reaction product in the yield
46%. By using analogous experimental procedure compéuwrak also converted intc
the corresponding acetdieThe structures of both compoursland6 were confirmed
by 'H and3C NMR spectra (see Experimental).

(¢}
Il Il Il
e} e} e}
HO"( | 4 0] TsO" o) OH TsO o) OH
OH - "
OH OTs OH
2 4 3
EV l(ii) (ii)
(e} (e}
Il I Il
O o e} e}
TsO( | o TsOw( | o OAC TsOw( | o OAC
OTs OAc
1 6 5
ScHEME 1 (i) TsClI (3 eq.), Py, 0°C; (ii) Ac20, Py; (iii) K2CO3, acetone

The subsequent important step leading towards the target epoxy derivative
cluded the C-2 inversion in 2,5-@-tosyl3-D-glucofuranurono-6,3-lactone)( This
was achieved by treatment 4fwith potassium carbonate in dry acetone at room t
perature for 48 h, whereupon |,2-anhydr@%esyl{3-D-mannofuranurono-6,3-lacton&) (
was obtained in the yield of 50%. The structurd efas confirmed byH and'3C NMR
spectralH NMR spectrum ofl shows a signal at 4.69 ppm (ddd) due to H(2,8) = 4.9;
J(1,2) = 1.3 and)(2,4) = 0.6). The long-rang&2,4) coupling (W-coupling) definitely
proved thecis arrangement of H-2 and H-4. This further means that potassium c:
nate-mediated OH deprotonationdbfvas followed by an intramolecular displaceme
of C-2 tosyloxy function with inversion of configuration at the electrophylic cen
Compoundl is a convenient intermediate for the introduction of various functionali
at the anomeric center.

EXPERIMENTAL

Melting points were determined on a Buchi SMP 20 apparatus and were not corrected. Optic:
tions were measured on an automatic polarimeter Polamat A (Zeiss, ¥r(&50 MHz) and*C
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(62.9 MHz) NMR spectra were recorded on a Bruker AC 250 E instrument; chemical shifts are
in ppm @-scale) and coupling constanth (n Hz, downfield to tetramethylsilane. Mass spectra we
obtained with an A.E.l. MS9 mass spectrometer (ion abundances are given in parentheseg a
value). Thin-layer chromatography (TLC) was performed on DC Alufolien Kieselgel 60 F (Mel
Column chromatography was carried out on Kieselgel 60 (0.063—0.2 mm; Merck).

5-O-Tosyl$-p-glucofuranurono-6,3-lacton&)(and 2,5-Di©-tosyl{3-p-glucofuranurono-6,3-lactond)(

To a solution of compound (.5 g, 8.5 mmol) in dry pyridine (30 ml) tosyl chloride (4.8 g, 25 mmq
was added at @C. The mixture was left at =1 for 24 h, then acidified with aqueoust6HCI (to
pH 2) and extracted with dichloromethane. The combined extracts were washed with water, dri
evaporated. Direct crystallization of the residue from dichloromethane—petroleum ether (2 :
forded pure compound (2.05 g, 50%) in the form of colourless crystals, m.p. 1C0[a]p +20.5
(c 0.2, (CH),CO). 'H NMR spectrum (CEBOCDy): 7.35-7.95 m, 8 H (X Ts); 5.50 d, 1 HJ(4,5) =
6.4 (H-5); 5.28 d, 1 H)(1,0H) = 3.7 (H-1); 4.90 d, 1 HI(4,3) = 4.9 (H-3); 4.74 dd, 1 H(3,4) =
4.9,)(4,5) = 6.4 (H-4); 4.62 s, 1 H (H-2); 243 s, 6 H (2 £ x Ts). ¥3C NMR spectrum
(CD5;SOCD;): 168.8 (C=0); 128.0-146.2 (Ts); 100.8 (C-1); 83.3 (C-3); 81.7 (C-2); 75.2 (C-4);
(C-5); 21.3 (CH). Mass spectrumm/z 467 (M + H — H,0), 391 (30), 307 (65), 289 (30), 15
(100), 91 (45). For &H»q0;0S, (484.5) calculated: 49.58% C, 4.16% H, 13.24% S; found: 49.80%
4.03% H, 13.05% S.

The mother liquor was concentrated and purified chromatographically on column of silica ge
dichloromethane to give an additional amount4of0.32 g, 8%); total yield 2.37 g (58%). Furthe
elution afforded pur® as a yellow syrup. An analytical sample3fvas obtained by crystallizatior
from acetone—petroleum ether 2 : 1 (0.73 g, 26%) m.p°Cifa], +72.4 (c 0.38, (CH),CO).'H NMR
spectrum (CRSOCD;): 7.50-7.90 m, 4 H (Ts); 6.79 d, 1 B{1,0H) = 4.2 (OH-1, exchangable witt
D,0); 5.61 d, 1 H J(OH,2) = 4.0 (OH-2 exchangable with,0); 5.50 d, 1 HJ(5,4) = 6.3 (H-5);
5.15 d, 1 HJ(1,0H) = 4.2 (H-]); 4.72 d, 1 HJ(3,4) = 4.6 (H-3); 4.57 dd, 1 H(4,5) = 6.3,)(3,4) = 4.6
(H-4); 3.97 d, 1 HJ(2,0H) = 4.0 (H-2); 2.48 s, 3 H (GHTSs). 13C NMR spectrum (CE5OCDy):
169.4 (C=0); 128.0, 130.3, 132.4, 145.7 (Ts); 104.0 (C-1); 84.6 (C-3); 77.2 (C-2); 75.5 (C-4);
(C-5); 21.3 (CH). *H and*3C assignation is based on homo-decoupling and 2D carbon—proton c
lation experiments. Mass spectrum/z 331 (M + H'), 313 (90, M + H- H,0), 172 (20), 155 (80),
101 (45), 91 (100). For gH,40sS (330.3) calculated: 47.27% C, 4.27% H, 9.71% S; found: 47.459
4.35% H, 9.80% S.

1,2-Di-O-acetyl-50-tosyl{3-p-glucofuranurono-6,3-lacton&)

A solution of compoun@ (0.35 g, 1 mmol) and acetic anhydride (3 ml) in dry pyridine was stir
at room temperature for 1 h. The reaction mixture was acidified withH&Cl (to pH 2) and ex-
tracted with dichloromethane. The combined extracts were washed with water, dri&D{Nand
evaporated. The syrupy residue was crystallized from dichloromethane—hexane to gisg(p@rg,
46%), m.p. 170C. 'H NMR spectrum (CDG): 7.26-7.89 m, 4 H (Ts); 6.25 s, 1 H (H-1); 5.27 s, 1
(H-5); 511 m, 2 H (H-2, H-3); 5.04 m, 1 H (H-4); 2.47 s, 3 H {CF$); 2.13 and 1.90 s, 6 H ®RCH,,
Ac). ¥3C NMR spectrum (CDG): 168.9 and 168.4 (C=0, Ac); 167.9 (C=0 lactone); 128.3—-14
(Ts); 98.5 (C-1); 81.5 (C-3); 77.9 (C-4); 76.3 (C-5); 71.2 (C-2); 21.85(AK); 20.5 (2 overlapping
CHjz, Ac). For G;H;0,0S (414.4) calculated: 49.27% C, 4.38% H, 7.74% S; found: 49.11% C, 4.15
8.00% S.
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1-O-Acetyl-2,5-di-O-tosyl-3-p-glucofuranurono-6,3-lacton&)

To a solution of compound (0.26 g; 0.5 mmol) in dry pyridine (6 ml) acetic anhydride (3 ml) w
added. The mixture was stirred at room temperature for 1 h. After work up, as described abo
crude product was obtained as an oil. Column chromatography on silica gel (dichloromethan
forded pure6 which was crystallized from dichloromethane—hexane to give the colourless cry
(0.13 g, 49%), m.p. 168C. 13C NMR spectrum (CEBOCD,): 168.8 (C=0, Ac); 167.9 (C=0, lactone)
127.9-146.2 (Ts); 98.1 (C-1); 81.7 (C-3); 81.1 (C-2); 76.4 (C-5); 71.9 (C-4); 21.1 {2 THs);
20.3 (CH;, Ac). For G,H,,041S, (526.5) calculated: 50.19% C, 4.21% H, 12.18% S; found: 49.81¥%
4.30% H, 12.45% S.

1,2-Anhydro-50-tosyl3-b-mannofuranurono-6,3-lacton) (

To a solution of compound (0.90 g, 1.8 mmol) in dry acetone (10 ml) potassium carbonate (0.
1.4 mmol) was added. The mixture was stirred at room temperature for 48 h, then filtered anc
orated. Column chromatography (dichloromethane—ethyl acetate) of the residue gatg@aeeg,
50%), m.p. 13FC; [a]p +25.5 (¢ 0.5, CHC}). 'H NMR spectrum (CDG): 7.39-7.84 m, (Ts); 5.82 d
(H-1); 5.54 dd, 1 H (H-3); 4.69 ddd(1,2) = 1.3,3(2,3) = 4.9,3(2,4) = 0.6 (H-2); 4.49 s, 1 H (H-5);
3.97 dd, 1 H,J(3,4) = 3.0,J(2,4) = 0.6 (H-4); 2.48 s, 3 H (GHTs).13C NMR spectrum (CDG):
170.1 (C=0, lactone); 128.1-146.1 (Ts); 102.1 (C-1); 80.1 (C-5); 79.9(C-2); 79.2 (C-3); 69.9 (
21.7 (CH, Ts). For G3H,,0;S (312.3) calculated: 50.00% C, 3.87% H, 10.27% S; found: 49.83Y%
3.71% H, 10.03% S.

This work was suported by the Serbian Ministry of Science and Technology.
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