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Fluorinated carbohydrates have been a subject of interest for decades! because
of their remarkable biological properties. It has been shown, particularly, that
2-deoxy-2-fluoro-p-glucose (1) inhibits the biosynthesis of different viruses, pro-
motes the reduction of cellular growing in tumors, and can participate in biochemi-
cal pathways?. On the other hand, considerable effort has been devoted® to
improving the synthesis of 2-deoxy-2-['® Flfluoro-p-glucose (2). This compound has
been used # in nuclear medicine for quantitative studies of cerebral p-glucose
metabolism. The major synthetic problem with compound 2 is related to the short
half-life (110 min) of the positron emitter *F.
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It appeared to us that a very rapid synthesis of 2-deoxy-2,2-difluoro-p-arabino-
hexose (2-deoxy-2,2-difluoro-p-glucose) (3) would be of great interest since the
corresponding gem-fluorine-18 labeled carbohydrate 4 might efficiently replace 2
in cerebral p-glucose metabolism studies. In this communication, we report a very
fast synthesis of 3 which appears to be adaptable to the preparation of 4. The
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synthesis of 2-gem-difluorocarbohydrates had not been extensively investigated.
Reported methods use the addition of trifluorofluoroxymethane (CF;OF) to 2-flu-
oroglycals®® and the Reformatsky reaction of ethyl bromodifluoroacetate’ or
bromodifluoromethylacetylene® with acyclic precursors. However, all these meth-
ods are inefficient for preparing radioactive fluorine labeled carbohydrates in view
of the long time required in the multistep synthetic schemes.

Recently, we have reported’ that the reaction of 2-uloses with dimeth-
ylaminosulfur trifluoride (DAST) was an efficient method of synthesis of 2,2-di-
fluorocarbohydrates if the neighbouring substituents to the carbonyl group both
have pseudo-equatorial configuration. Our procedure® can be satisfactorily adapted
to an extremely fast synthesis of 2-deoxy-2,2-difluoro-p-glucose.

Ulose 5'° was selected as the starting material because the benzyl and benzyli-
dene protecting groups can be easily removed in one step under hydrogenolytic
conditions. Various solvents and different ulose/ DAST ratios were tested, look-
ing for a clean, rapid, and effective gem-difluorination.

We have found that the ulose 5 by reaction with 6 equiv of DAST could be
converted, in S min in 80% yield, in anhydrous deoxygenated boiling toluene (~ 4
mL/mmol of ulose) into the gem-difluorocarbohydrate 6, mp 101-102°; [a], —65°
(c 0.34, CHCl,); m/z 468 (M™*); "H NMR: 6 7.60 and 7.20 (m, 15 H, 3 Ph), 5.57 (s,
1 H, H-7),4.98 (d, 1 H, J,., 12.3 Hz, CH,Ph), 4.89(d, 1 H, J,,, 11.9 Hz, CH,Ph),
4.83 (d, 1 H, J,, 11.9 Hz, CH,Ph), 4.73 (d, 1 H, J,,, 12.3 Hz, CH,Ph), 4.56 d1
H, J, g,, 15 Hz, H-1), 438 (dd, 1 H, J4,, ., 10.5 Hz, J;,, 5 5 Hz, H-6€q), 3.94-3.72
(m, 3 H, H-3,4,6ax), 342 (dt, 1 H, J5, 10 Hz, H-5); *C NMR: & 138.0~127.0 (3
Ph), 116.1 (t, Jo 255 Hz, C-2), 101.4 (C-7), 97.4 (dd, *J¢f,, 28 Hz, %, 20 Hz,
C-1), 792 (d, ¥Jcp 8.7 Hz, C-4), 775 (t, Jcpar =*Jcye, =193 Hz, C-3), 74.6
(CH,Ph), 71.4 (CH,Ph), 68.3 (C-6), 66.5 (C-5); F NMR: § —118.3 (dd, Jrgem
251.5, ZJFqu“ 4.2 Hz, Feq), —136.0 (dt, Jg,,, 251.5, T raxsrr = Trarns = 15 Hz,
Fax).
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Anal. Caled for C,,HF,0s: C, 69.23; H, 5.55. Found: C, 68.97; H, 5.56.

Removal of the protecting groups of compound 6 was performed in 7 min under
a 35-kg pressure of H, in the presence of 20% Pd(OH),/C!!. The resulting
2-deoxy-2,2-difluoro-p-glucose (3) was purified by rapid filtration through a short
column of silica gel. The product eluted by ethyl acetate showed physical and
spectroscopic properties identical with those published in the literature’. From the
moment of the use of diethylaminosulfur trifluoride, the total time required for the
completion of the synthesis is close to 35 min, resulting in a an overall yield of
65%.

In conclusion, the reaction of the ulose § with DAST is an efficient method for
obtaining 2-deoxy-2,2-difluoro-p-glucose.
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