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SYNTHESIS OF «-LINKED 2°,3’-DIDEOXY -
2-FLUORO-PSEUDO-DISACCHARIDES
RELATED TO AMINOCYCLITOL-
GLYCOSIDE ANTIBIOTICS

Sir:

It has recently been shown" that the removal
of the 2’-amino or 2’-hydroxyl groups in the
aminocyclitol-glycoside antibiotics does not seri-
ously alter the effectiveness of the natural pro-
ducts. Obviously the 2’-deoxy analogues must
be less stable than the parent aminocyclitol-
glycoside antibiotics; this would reduce their
potential clinical use.

We have therefore synthesized and report here
the stereocontrolled preparation of «-linked 2,
3’-dideoxy-2’-fluoro-cyclitol and -aminocyclitol
pseudo-disaccharides related to the crucial repeat-
ing units of aminocyclitol-glycoside antibiotics.

The sequence used here employs an acid-
catalysed addition of 2-deoxy-2-fluoro-glycal®
(A) to an alcohol (scheme), followed by regio-
specific hydrogenation from the f-face of the
resultant o-linked unsaturated glycoside (B), lead-
ing to 2’,3’-dideoxy-2’-fluoro «-glycoside (C),
having the desired Dp-ribo-configuration. As far
as we are aware, such 2’,3’-dideoxy-2'-fluoro-
pseudo-saccharides have not been reported in the
literature to date.
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86 % yield. The major component 4 (58%), mp
198 ~199°C, [a], +31° (¢ 1.09, CHCl:) (*H nmr;
Jir-3»=0.5Hz, Jir.5»=9Hz) was isolated by a
single crystallisation from alcohol. The minor,
amorphous product 6 (28 %) showed; [«], +23°
(¢ 1.8, CHCl;) (*H nmr, Jis~5»=0.5 Hz, Jyr-s5r=
3 Hz).

The «-glycoside 4 was regiospecifically hy-
drogenated in quantitative yield, in ethyl acetate
in the presence of a 109 palladium on carbon
catalyst and a trace of glacial acetic acid, to
compound 8, mp 160~ 162°C; [o], +41° (¢ 1.37,
CHCIl;). Reduction occurred exclusively from
the f-face of the a-glycoside 4. Azidolysis of 8,
using sodium azide in N, N-dimethyl-formamide
at 110°C for 1 hour, gave a mixture of three pro-
ducts (78 %), which were separated by chromato-
graphy on silica gel. The major component was
identified as the diazide 12, [a], +62° (¢ 2,
CHCls) (‘Hnmr: Jir-or =4 Hz, Jer~sr, = 5 Hz,
Jorwzr,=11 Hz, Jir~5»=11 Hz).

The minor, unsaturated components, formed
by elimination of toluene-p-sulphonic acid in 8,
were not examined further.

De-esterification of 12, followed by reduction
[Pt; methanol - water (1: 1)], gave 5-O-(2",3’-di-
deoxy-2’-fluoro-c-p-ribo-hexopyranose)-2,6-dide-
oxystreptamine 13, isolated as its crystalline sul-
phate, mp 237~239°C, [«],=+60° (¢ 1.24, H:0).
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A similar approach has been reported recent-
ly®>»* for the synthesis of «-linked 3’-deoxy-
cyclitol and -aminocyclitol glycosides, thus il-
lustrating the versatility of our synthetic scheme.
Acid catalysed rearrangement of cyclic vinyl
ether systems (glycals) leading to unsaturated
glycosides has been extensively studied®’.

Addition of compound 3 to a solution of 1?:%
(1 equiv.) in dichloroethane containing a cataly-
tic amount of boron trifluoride-etherate at —15
°C, over 5 hours, gave a mixture of 2 products in

Similarly, in the natural 4-O series, the reac-
tion of 3 with the compound 2% resulted in a
mixture of the stereoisomers 5 and 7, according*
to 'H and **C nmr data; reduction of the olefins
(in situ) furnished the oily major compound 9
(63%), [l = +80° (¢ 1.1, CHCI;) and the syrupy
minor f-glycoside 11, [&],= +27° (¢ 2, CHCl).
Treatment of the o-glycoside 9 with tetra-n-
butyl-ammonium fluoride in tetrahydrofuran
afforded the oily 10 in quantitative yield, [c]p
+62.5° (¢ 1, CHCls).

* Satisfactory mass and *C nmr spectra were obtained for all new compounds.
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Azidolysis of 10 yielded the syrupy 14, [«]p
+90° (¢ 0.93, CHCl;). 'Hnmr: Jis-»=3.7 Hz,
Jor-30.=5.6 Hz, J2r~3:,=12.5 Hz, Jsr~5»=8.7 Hz).
Deacetylation of the latter, followed by catalytic
hydrogenation gave the pseudo-disaccharide, 4-
0-(2',3’-dideoxy-2’-fluoro -c.-p-ribo -hexopyrano-
syl)-2,6-dideoxy-streptamine 15, readily characte-
rized as its sulphate, mp 206~ 208°C, [a], +43°,
(c 1, H:0).

We anticipate that these products will be valu-
able precursors for the total and mutasynthesis® ™
of 2’,3’-dideoxy-2’-fluoro aminocyclitol glyco-
side antibiotics.
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