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CHEMISTRY OF CARBOHYDRATES: SYNTHESIS OF 3,4,6-TRIDEOXY-
3,4,6-TRIFLUORO-a~-D-GALACTOPYRANOSYL FLUORIDE

George H. Klemm, Robert J. Kaufman and Ravinder S. Sidhu*
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ABSTRACT: The tetrafluorogalactose derivative 6 has been synthesized in
five steps starting from a protected allose precursor.

During the past decade, the field of fluorinated carbohydrates has
burgeoned i1nto an area of intensive scientific 1nvest:|.gatlon}'2 The i1mpetus
for this interest has been the known biological activity of these compounds,
serving as psuedo-substrates in enzyme inhabition studies. For example,
2-deoxy-2-fluoro hexoses have been shown to 1nhibit glycoprotein synthesais
i1n uninfected and virus infected yeast cells:.;’4 Another example involves the
detrimental effect of 3-deoxy-3-fluoroglucose 1n the metabolism of Sacchro-

myces cerevisiae, leading to inhibition of polysaccharide synthe51s§

Specifically fluorinated carbohydrates also provide a unique stereo-
chemical framework for investigations of conformation by techniques such as
1H—, 13C—, and 19F—NMR spectroscopy. Although a variety of difluorinated car-
bohydrates have been investigated in this regard, very few if any, tri- and
tetra-fluorinated analogs have similarly been examined: this is primarily
due to a lack of efficient synthetic routes into such compounds. This letter
details the synthesis of the first tetrafluorinated carbohydrate derivative
13C-, 1H—, and 19F—NMR spectra.

3-Deoxy-3-fluoro-o-D-glucopyranosyl fluoride 4, the key prefluorinated

(6) accompanied with a complete analysis of its

precursor needed for the synthesis of 6, was obtained in 47% overall yield
from commercially available 1,2:5,6—D1-0-1sopropylidene—a—D—allose§ via modi-
fied literature methods (scheme)? Compound 4 (4 g) was purified by crystal-
lization from acetonitrile (10 mL); mp 232°C (dec): [a]g2 +99.8° (c 2, MeOH);
'u NMR (CD,OD) § 5.75 (ddd, 1H, J = 3.1, 4.1 and 53.3 Hz), 4.65 (dt, 1H,

J = 53.3 and 53.7 Hz), 4.01 - 3.77 (m,SH)g This compound was then converted
to 6 in the following manner. Powdered 4 (2 g, 10.9 mmol) was added to

neat DAST9 (10.1 g, 62.7 mmol) at room temperature, under nitrogen. The
resulting heterogeneous reaction mixture was mechanically stirred for 5 4

and then quenched, at 0°C, by the addition of a pyridine-acetic anhydraide
solution (100 mL, 2:1 v/v) containing 4-dimethylaminopyradine (0.1 g). After
1 4 at room temperature, this solution was poured into 1ce water and proces-
sed by extraction with chloroform (4 x 100 mL). Standard work-up followed
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by chromatography on silica gel}0 using 5% ethyl acetate-hexane as eluant,
gave 5 (R 0.13); yield 1.21 g (48%); mp 59-60°C; (@122 + 124.2° (c 2, CHCL,) 1!
Deacetylation of this material, using Dowex-1 (OH, 1 g) in methanol (100 mL),
gave 6 as flaky white crystals: yield 0.8 g (96%); mp 120.5-122°C; [a]g2 +
96.05° (c 2, MeOH) 2

The regiochemistry and stereochemistry of the final product was estab-
lished by detailed multinuclear NMR experiments; tables 1 and 2 summarize
the chemical shifts and coupling constants, respectively. A perusal of this
data provides good evidence for the introduction of fluorine at posations 4
and 6. Thus, the proton decoupled 19F-NMR spectrum produces a doublet for
F-1, with J = 3.7 Hz, indicating long range couplaing to F-3 and confirming
the absence of fluoraine at C-2. The stereochemistry at C-4 1s clearly
evident from the large trans diaxial vicinal couplings obtained for F-4

(3JH F= 26.8 Hz; 3JH F = 28.7 Hz) which contrasts with the smaller
374 5" 4 3
coupling constants expected for a HaFe vicinal arrangement ( N 11 Hz).
372

The recent reported conversion of methyl-a-D-glucopyranoside to methyl
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4,6-d1deoxy-4,6~d1fluoro-o-D-galactopyranoside employing DAST, lends further
credence to these conclu51ons%3’14 A full report on further applications
of this methodology to the field of carbohydrates will be reported in the
near future.
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