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COMMUNICATION

BLOCKED DISACCHARIDE ANALOGS BEARING AN
OXYIMINO INTERGLYCOSIDIC BRIDGE!

Jean M. J. Tronchet,* Guido Zosimo-Landolfo, Griselda Galland-Barrera, and Frangoise
Barbalat-Rey

Institute of Pharmaceutical Chemistry, University of Geneva,
30 Quai Erest Ansermet, CH-1211 Geneva 4, Switzerland
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Oligosaccharide units in which a ONH group replaces the usual oxy bridge have been
encountered in nature, for ex. in the antitumor antibiotic calicheamiciny’,2 and the biolog-
ical importance of this peculiar interglycosidic junction has been emphasized.> The N-O
bond is very different from the bonds habitually found in carbohydrate chemistry, owing,
in particular, to its weakness and the presence of lone-pairs on its two hetero atoms. These
characteristics considerably affect the conformational properties of molecules like cali-
cheamicin. As we have developed,* in the CHARMm force field,> parameters pertaining
to this bond, we needed models of disaccharides of this type to fit computed results in with
experimental data. These O-N-disaccharide derivatives were easily obtained from the O-
aminosugar derivative 1.9

Reacted with one of the carbonyl sugar derivatives 2738 ord49 1 gave the corre-
sponding oximes 5, 6, or 7 respectively. From their time-averaged PMR spectra (TABLES
I and II), it was obvious that these oximes in solution existed as a mixture of £ and Z iso-
mers and in the case of the aldoximes 6 and 7, the configurational assignment was easily
made on the basis of the chemical shift of the N=CH methine proton, more deshielded in
the E than in the Z isomer.!® Cyanoborohydride reduction in acidic conditions of 5, 6, and

7 led respectively to the title compounds 8, 9, and 10, whose study by variable temperature

723
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PMR and molecular mechanics will be reported later. The N-acetyl derivative 11 and the

triazene derivative 12 were easily prepared from 10.
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TABLE III. Some Data relative to Disaccharide Analogs 5-12.

Compd]| Yield M.p. Elementary Analysis
Calcd Found
C H N C H N

5 63 syrup 5591 723 2721|5579 745 269
6 61 154-156 5591 723 2725578 715 270
7 60 | 124-128 5489 724 3055470 745 296
8 60 syrup 5570 7.60 2715571 776 2.62
gb 59 Syrup 5570 7.60 271 | 5584  7.68

10° [ 70 syrup 54.65 7.64 3.03| 5439 748 330
114 | 84 | 123-125 55.80 738 2505612 761 245
12¢ | 40 syrup 5405 635 840 5430 639 822

2 [0 -1.6° (c 0.2); ® [0) -108° (c 1.7); €[] -54.5° (¢ 1.1); 9 [0)3? -47° (¢ 1.7);
° [0)& -81° (¢ 0.7)

EXPERIMENTAL

General Procedures. See ref. 11. For the chromatographic separations, silica gel and
2:1 AcOEt/hexane were used. PMR data are collected in TABLES I and II, other data in
TABLE III. Optical rotations were measured on CHCl; solutions.

Preparation of oximes. A solution of 1 (2.75 g, 10 mmol) and of one of the carbonyl
sugars derivatives 2-4 (10.5 mmol) in ether (50 mL) was kept at room temp. for 12 h. A
mixture of E and Z oximes (5-7) was obtained by column chromatography.

Reduction of oximes. To a solution of one of the oximes 5-7 (1 mmol) and NaBH;CN
(5.5 mmol) in MeOH (100 mL), IM HCI was added dropwise to maintain the pH at 2-3.
After completion of the reaction, the mixture was neutralized (aqueous saturated NaHCO;)
extracted with Et,0 (3x50 mL), and the organic phase concentrated, then submitted to col-
umn chromatography to give the N-O-diglycosylhydroxylamine derivatives 8-10.

6-0-(N-Acetyl-6-deoxy-1,2:3,4-di-O-isopropylidene-o-D-galactopyranos-6-
ylamino)-1,2:3,4-di-O-isopropylidene-o-D-galactopyranose (11). A solution of 9 (1 g,
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2 mmol) in dry pyridine (30 mL) and Ac,0 (15 mL) was kept 14 h at room temp., then ex-
tracted as usual. Column chromatography gave 11.
6-0-(6-deoxy-1,2:3,4-di-O-isopropylidene-N-p-nitrophenylazo-o-D-galacto-

pyranos-6-ylamino)-1,2:3,4-di-0-isopropylidene-a-D-galactopyranose (12). A solution
of 9 (1 g, 1.93 mmol) and p-nitrobenzenediazonium tetrafluoroborate (500 mg, 2.2 mmol)
in EtOH (100 mL) was kept at room temp. for 0.5 h, then aqueous saturated NaHCQO; (100
mL) was added and the mixture extracted with Et,O (3x50 mL). 12 was purified by thick
layer chromatography.
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