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Photochemical Preparations of Deoxy-sugars from Carbohydrate Esters:
a Simple Synthesis of Methyl Amicetoside

By PeETER M. CoLLINS* and V. RANJIT Z. MUNASINGHE
(Department of Chemistry, Bivkbeck College, University of London, Malet Street, London WCI1E THX)

Summary U.v. irradiation of acetates or pivalates derived
from carbohydrates in aqueous hexamethylphosphoric
triamide gave deoxy-sugars in good yields; by application
of this method methyl amicetoside has been prepared.

OuR interest in photochemical reduction of carbohydrate
derivatives! prompted us to apply a recently reported?
technique for photochemically transforming esters into
paraffins, to convert carbohydrate carboxylic esters into
deoxy-sugars.

There is a need in deoxy-sugar chemistry for simple
methods that will deoxygenate secondary carbinol positions
in sugar derivatives.®* This goal can be achieved satis-
factorily by the method reported here. Irradiation of
methyl 4-O-acetyl-6-deoxy-2,3-O-isopropylidene-o-L-manno-
pyranoside (1) (1 g) in water—-hexamethylphosphoric tria-
mide (HMPT) (5:95) (200 ml) with u.v. light (A 254 nm) for
60 h gave upon work-up the 4,6-dideoxy derivative (3),
[]® — 69°4 (CHCl,), in 709, yield. The same product was
similarly obtained from the C-4 epimeric acetate (2). The
2-O-acetyl-B-L—arabinopyranoside (4) gave the 2-deoxy-
sugar derivative (5}, [o]y + 113° (CHCL,) in good yield when
irradiated under these conditions. Upon partial hydroly-
sis (5) gave methyl 2-deoxy-B-L-erythro-pentopyranoside,
m.p. 82° (lit.,> for enantiomer, m.p. 83°). The sterically
crowded C-3 position in the 3-O-acetyl-1,2:4,5-di-O-iso-
propylidene-f-p-fructopyranose (9) could also be readily
deoxygenated to afford the 3-deoxyhexulose derivative (10),
m.p. 76°, [a]® — 102° (CHCl,), in 559%, yield.

Thereaction isnot restricted toacetoxy-groupsattached to
pyranose rings, as is illustrated by the ready conversion of
the C-5 epimeric pair of 3-O-acetyl-1,2: 5,6-di-O-isopropyl-
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idene-g-D-hexofuranose derivatives (13) and (14) into
3-deoxy-1,2: 5,6-di-O-isopropylidene-a-D-7zbo-hexofuranose
(16), [o)® — 7-2° 8 (CHC,), in 659%, yield. The yield of (16)
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was increased to 75%, by use of the 3-O-pivaloyl gluco-
furanose derivative (15). These conversions could all be
carried out on a preparatively useful scale, the 3-deoxy-
sugar derivative (16), for example, being easily produced
in 15 g batches from either of the glucose esters (13) or (15).
In large-scale reactions water—-HMPT (50:50), with ex-
tended reaction times, was often employed.
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Although less challenging, primary carbinol acetates were
also deoxygenated as illustrated by the formation of 1-
deoxy-2,3: 4,5-di-O-isopropylidene-B-p-fructopyranose (11),
{a)® — 8:5° (lit., 7 —8-9° (CHCl,), from the corresponding
1-O-acetyl derivative (12) in 709, yield and the formation
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of 6-deoxy-1,2: 3,4-di-O-isopropylidene-a-D-galactose (18),
[]® — 41° (CHCl,), from the 6-acetate (17) in 659, yield.
The reaction is of value in branched-chain sugar chemistry
for deoxygenation of tertiary carbinols. The 2-O-acetyl-
3,4-O-isopropylidene-2-C-methyl-B-L-arabinoside (6) was
converted in 609, yield into the 2-deoxy-2-C-methyl
branched chain sugar derivatives with the »zbo- and arabino-
structures (7) and (8) in an 85: 15 ratio (8y values identical
to authentic samples®?). The origins of the stereochemical
course of this reaction have yet to be investigated.

The method has been extended to hexoses esterified at
more than one hydroxy-group. For example, methyl
2,3-dideoxy-4,6-O-ethylidene-a-D-erythro-hexopyranoside
(20), [«]® + 121° (CHCl,), was isolated in 509, yield from
the photolysate of the glucoside 2,3-diacetate (19). There-
fore the reaction affords a very simple route to amicetose
derivatives, since irradiation of an aqueous HMPT solution
of methyl 2,3,6-tri-O-pivaloyl-a.-D-glucopyranoside (21) (or
the corresponding triacetate) gave, upon work-up, and
column chromatography, methyl 2,3-dideoxy-6-O-pivaloyl-
o-D-erythro-hexopyranoside (22), [e]® + 59-5° (CHCl,), and
methyl «-D-amicetoside (23), [o]f + 140° (lit.° 4 142°)
(H,0), in 10 and 20% yields respectively.

All compounds gave correct microanalyses and had H
n.m.r. and ir. spectra in accordance with the assigned
structures.
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