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The anthracycline antibiotics daunorubicin (daunomycin) and doxorubicin 
(adriamycin), which are clinically used as anticancer agents, contain as the sugar com- 
ponent, daunosamine (3-amino-2,3,6-trideoxy-L-Zyxo-hexose)’ . Among intensive research 
efforts to develop semisynthetic, modified analogs*-4 of these drugs that might show 
improved therapeutic properties was a four-step conversion3 of methyl 2,3,6-trideoxy- 
3-(trifluoroacetamido)-cu-L-Zyxo-hexopyranoside (methyl iV-trifluoroacetyldaunosaminide) 
into 2,3,4,6-tetradeoxy-3-(trifluoroacetamido-~-threo-hexose (lo), to be combined with 
the aglycon daunomycinone. The 4’deoxy analogs of daunorubicin and adriamycin, thus 
obtained after short sequences of reactions, displayed equal or improved biological ac- 
tivities, as compared to the parent antibiotics 3 _ Although a multistep, achiral synthesis of 
4deoxy-DL-daunosamine has been reported5, an application of the conversion just cited3 
to synthetic L-daunosamine (which can be prepared, on a practical scale, from D-man- 
nose6) appears at present to be the only economical avenue to the required L-enantiomer 
or its N-trifhroroacetyl derivative 10. We now report an alternative, and significantly 
shorter, approach to derivatives of 4deoxydaunosamine (including lo), as well as to the 
corresponding, hitherto unknown, L-erythro isomers. This work is based on a further 
elaboration of the route’>’ from nitro sugars to nitrogenous, polydeoxy sugars. 

Methyl 3,6dideoxy-3-nitroiu-~glucopyranoside (l), obtainable crystalline in 
3545% yield from methyl cY-L-rhamnopyranoside by the nitromethane cyclization 
method (with9 or without 8b the use of column chromatography), was methanesulfonyl- 
ated as already detailed& for the D-enantiomer, to give an 80% yield of the dimesylate 
2, m.p. 132--133O (liLsa for D-2, m.p. 132--132SO). Treatment” of 2 with sodium 
acetate and acetic acid in refluxing acetone (60 min) yielded (70%) kriowr~~ methyl 
2-0-acetyl-3,4,6-trideoxy-3-nitro~-L-threo-hex-3enopyranoside (3), m.p. 81--82” 
(lit.” m.p. 81-81 S” and, for= D-3, 81-82”). Reduction of 3 with sodium borohydride 
in ethanol at -25”, followed by neutralization with acetic acid, gave within a few minutes 
a 2:3 mixture of methyl 2,3,4,6-tetradeoxy-3-nitro-cu-~-threo-hexopyranoside (4) and its 
a-L-erythro isomer (5). The product ratio did not seem greatly affected by lowering the 
reaction temperature. A similar mixture of 4 and 5 was obtained, more conveniently, by 
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-6 Hz, H-l), 4.454.05 (complex m, 2 H, H-3,5), 3.84 (t, 1 H, w1.16 Hz, removed 

by DzO exchange, OH), 2.0-l 35 (m, 4 H, H-2,4,2’,4’), and 1.20 (d, 3 H, J 6 Hz, 
C-Me). 

The microanalytical data for all of the crystalline, new compounds, as well as 
their remaining n.m_r. parameters, were in agreement with the structures assigned. 
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