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Note

Methyl 2,6-dideoxy-a-D-arabino-hexopyranoside

JAN STANEK, JR., MIROSLAV MAREK, AND JIRf JARY
Laboratory of Monosaccharides, Prague Institute of Chemical Technology, 166 28 Prague 6 (C.S.S.R.)
(Received March 4th, 1977; accepted for publication in revised form, September 20th, 1977)

Several groups® ~° have independently obtained a syrupy compound* believed
to be pure methyl 2,6-dideoxy-u-D-arabino-hexopyranosidet (1), in small amounts
when elucidating the structures of the antibiotics olivomycin, chromomycin Aj,
venturicidin B, chlorothricin, and curamycin, either by direct methanolysis of the
antibiotics, or by hydrolysis followed by glycosidation. However, variations in the
[a]p values reported (see Experimental) indicate difficulties in the isolation of
homogeneous material; the simultaneous formation of the f anomer having a highly
negative specific rotation but very similar chromatographic properties*''?, as well
as the formation of furanosides!?, may be reasoned as possible sources of complica-
tion, and make this method impractical for preparative purposes.

The only prior attempt at synthesis of the « anomer (for a synthesis of the
anomeric mixture in the L series, see ref. 13) was reported by Haga et al.'* in 1971;
its key step involved the reaction of methyl 2,3:4,6-di-O-benzylidene-o-D-manno-
pyranoside with N-bromosuccinimide, followed by reductive cleavage of both C-Br
bonds and debenzoylation. However, Monneret ef al.l> recently found that the
bromine atom does not attack the pyranoid ring at C-2, but at C-3 and C-4 (because
of equilibrium between intermediary benzoxonium ions), yielding 3,6- and 4,6-
dibromodideoxy derivatives, so that the syrupy final product having [a], +-86.4°
(water) is, in fact, a mixiure of methyl 3,6-didcoxy-a-D-arabino-hexopyranoside and
methyl 4,6-dideoxy-a-D-arabino-hexopyranoside, instead of 1.

Uncertainty in the literature, as well! as the need for larger quantities of the title
compound in connection with methylation studies'®:'”?, prompted us to synthesize
methyl 2,6-dideoxy-a-D-arabino-hexopyranoside (1) by an unambiguous route
starting from the readily available methyl 4,6-O-benzylidene-2-deoxy-a-D-arabino-
hexopyranoside!® (2). Benzoylation of the free hydroxyl group (vielding 3) was found

*The trivial names methyl a-p-olivoside, methyl a-p-chromoside C, methyl 2-deoxy-a-D-rhamnoside,
methyl a-p-oxamicetoside (ref. 10), methyl a-p-canaroside have been used; for the last-mentioned
synonym, see p-canarosell,

tFor the corresponding L enantiomer, sce ref. 12.
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to improve the course of cleavage of the 1,3-dioxane ring by N-bromosuccinimide in
carbon tetrachloride (compare refs. 19 and 20). The resulting 6-bromo derivative 4
was then converted into methyl 3,4-di-O-benzoyl-2,6-dideoxy-uo-D-arabino-hexo-
pyranoside (5) by hydrogenolysis with Raney nickel. The structure of the crystalline
derivative 5 was confirmed by *H-n.m.r. spectroscopy; the 3-proton doublet at 6 1.30
(/5,6 6.3 Hz) and multiplets at 6 1.95 and 2.50 (J2ax,2¢q 13:0 Hz, J; 50, 3.5 Hz, J; 24
1.2 Hz) indicate the 2,6-dideoxyglycoside structure, and the high values of J; ,
(9.5 Hz), J, s (9.5 Hz), and J,,. 3 (11.5 Hz), together with the J; ,,, value already
mentioned, are compatible only with the a-D-grabino configuration in the *C,(D)
conformation. A proportion of the § anomer was probably present in 5 as prepared by
Ogawa and Matsuil®, and the preparation in ref. 14 is incorrect?! (compare also,
ref. 15). By avoiding any contact with acid, debenzoylation of 5 yielded syrupy
methyl 2,6-dideoxy-a-D-arabino-hexopyranoside (1), [«]p +120° (water), un-
contaminated by the f anomer*. In view of the [o]p values given in the literature,
compound 1 supposedly prepared in refs. 3,5-8 must have been a mixture containing
up to 15% of the f anomer. As expected, the glycoside 1 adopts in chloroform
solution the *C,;(D) conformation (see 'H-n.m.r. data in the Experimental section).

EXPERIMENTAL

General methods. — Melting points were measured on a Kofler block and are
not corrected. Optical rotations were determined with an Opton Photoelectric
Precision Polarimeter 0.005° at 20°. Chromatography was performed on silica gel
(Lachema, Brno), 100-160 um, thin-layer chromatography on silica gel G according
to Stahl (Merck, Darmstadt), 1040 um, using of 25 X 75 mm plates and a iayer
0.2-0.3 mm thick. Components were detected by spraying with 19 cerium(IV) sulfate
in 10% sulfuric acid and subsequent charring. The solvents were evaporated under
diminished pressure on a rotary evaporator, at a temperature not exceeding 50°.
Samples for analysis were dried at 20-50° and 13 Pa. 'H-N.m.r. spectra were measured
in chloroform-d on a Varian XL-100-15 instrument with tetramethylsilane as the in-
ternal standard. Chemical shifts (6) and coupling constants (Hz) are first-order values.
G.l.c. analyses were performed with a Varian—Aerograph 2100 instrument (column
900 x 2 mm, 5% polypropylene sebacate on Chromosorb G, 80-100 mesh, 160°,
helium 20 ml/min) fitted with a flame-ionization detector.

*A period of 30 min at 20° is sufficient for attainment of the anomeric equilibrium in 2% methanolic
hydrogen chloride®! (compare also, ref. 12).
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Methyl 3-O-benzoyl-4,6-O-benzylidene-2-deoxy-a-D-arabino-hexopyranoside (3).
— Benzoyl chloride (2.8 ml) was added to a cooled (—20°) solution of 5.0 g of methyl
4,6-O-benzylidene-2-deoxy-«-D-arabino-hexopyranoside!® (2) in 30 ml of pyridine
and the mixture was kept for 24 h at room temperature. Water was added and the
product (3) was isolated by conventional extraction with chloroform. Crystallization
from ether gave 6.9 g (96.5%) of 3, m.p. 150-151.5°, [a]p —9.9° (¢ 1.0, chloroform).

Anal. Cale. for C,,H,,04: C, 68.10; H, 5.99. Found: C, 67.98; H, 6.01.

Methyl 3,4-di-O-benzoyl-6-bromo-2,6-dideoxy-o-D-arabino-hexopyranoside (4).
— A suspension containing 3 (10 g), N-bromosuccinimide (5.4 g), barium carbonate
(10.8 g), and carbon tetrachloride (300 ml) was boiled for 2 h under reflux. The
mixture was filtered and the filtrate was evaporated tc dryness. The resulting syrup
was dissolved in chloroform (150 ml) and the solution was washed with water (3 X
40 ml), dried (magnesium sulfate), filtered through 60 g of alumina, and evaporated
to a colorless syrup that crystallized from ether. Recrystallization from the same
solvent gave 10.5 g (87%) of 4, m.p. 110.5-113°, [a]p +1.7° (¢ 0.7, chloroform).

Anal. Calc. for C,;H,,BrOg4: C, 56.13; H, 4.71; Br, 17.79. Found: C, 56.21;
H, 4.84; Br, 17.60.

Methyl 3,4-di-O-benzoyl-2,6-dideoxy-o-D-arabino-hexopyranoside (5). — A
mixture of the bromide 4 (4.0 g), methanol (120 ml), Raney nickel (20 ml), and of
dietbylamine (1.0 ml) was hydrogenated at room temperature and atmospheric
pressure for 5 h. The reaction course was monitored by t.1.c. with 50 : 3 benzene-acetone
as the developing solvent. Filtration and evaporation afforded a crystallice residue
that was partitioned between water and chloroform. Drying, filtration, and evapora-
tion of the combined chloroform extracts gave 5, which was recrysiallized from
hexane; yield 2.9 g (88 %), m.p. 93-94°, [e]p —0.5° (¢ 1.0, chloroform); *H-n.m.r.:
6 1.30 3H, d, J5,6 6.3 Hz, CH;-C), 1.95 (1H, m, J; 54, 3.5, Joue,3 11.5, J2az,2¢q 13.0
Hz, H-2ax), 2.50 (1H, m, J; 3. 1.2, J5.4,5 5.1 Hz, H-2eq), 3.41 (3H, s, CH;-0),
4.08 (1H, dq, J4,5 9.5 Hz, H-5), 4.85 (1H, dd, H-1), 5.23 (1H, t, H-4), 5.64 (1H, m,
Ja4 9.5 Hz, H-3), and 8.10-7.20 (10H, aromatic); lit.!° m.p. 80-83°, [a], —1.7°
(chloroform); in the L series®?, m.p. 88-89°, [o]p +1.1° (chloroform); *H-n.m.r.
data close to ours were described?2.

Anal. Cale. for C,,;H,,04: C, 68.10; H, 5.99. Found: C, 68.08; H, 6.10.

Methyl 2,6-dideoxy-a-D-arabino-hexopyranoside (1). — A drop of M methanolic
sodium methoxide was added to a solution of 5 (1.0 g) in 10 ml of methanol and the
mixture was kept overnight at 20°, Methanol was evapcrated off, the residue dissolved
in chloroform (2 ml), and the solution introduced onto a column of silica gel (20 g);
methyl benzoate was eluted with benzene, and methyl 2,6-dideoxy-a-D-arabino-
hexopyranoside (1) with 20:1 benzene-ethanol. Evaporation of the combined
fractions gave a syrup that was dissolved in ether and the solution was treated with
charcoal. The syrupy glycoside 1 retention time (0.42 g, 959, 5.47 min) obtained on
evaporation of ether was pure enough for further preparations and was not conta-
minated with the f anomer (retention time 7.79 min). All attempts to crystallize this
compound failed. *H-N.m.r. data: é 1.30 (3H, d, Js ¢ 6.2 Hz, CH;-C), 1.66 (1H, m,
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Ty 200 3-5 Taans 112, Joag zeq 12.7 Hz, H-2ax), 2.13 (1H, m, Jj 50y 1.1, Jpeq 5 5.0 Hz,
H-2eq), 3.05 (IH, t, J5 o = J4 5 9.0 Hz, H-4), 3.32 (3H, s, CH;-0), 3.59 (1H, dq,
Js.6 6.2 Hz, H-5), 3.86 (1H, m, J5.y 5 5.0 Hz, H-3), and 4.72 (1H, dd, H-1). The data
are close to those described by Allgeier for the 1. enantiomer?; for further incomplete
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data, see refs. 3, 5, and 7. For aual_y'bm, the SYTup was distilled at 85° and 2 ra,
[¢]p +120° (¢ 2.0, water) (lit.> +87°); [«]p +147° (¢ 1.3, chloroform) (lit.®
+126.5°), [alp +158° (c 1.4, acetone) (lit.>7 4-133° and 4 158°, 1it.5 +126° as
calculated from [a]ss +150°, by using a calibration curve; for the L enantiomer?
—152.5 £2°); [«]p +129° (¢ 1.0, ethanol) (lit."** +-131°).

Anal. Calc. for C;H,,0,4: C, 51.84; H, 8.70. Found: C, 51.89; H, 8.56.
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