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Abstract: 2,3-dideoxy-3-mj7uoroacetamido-L-lyxo-hexose (or N-m$‘uoroacetyl-6-hydroq-L-daunosatnine) 

13 has been synthesizedfrom diacetone-D-glucose 1 in 13 steps and approximately 10% overall yield. 

Although there are a large number of syntheses of L-daunosaminel, the sugar constituent of the 
antitumor antibiotics, daunorubicin and doxorubicin2, relatively few publications have appeared concerning 

the synthesis of 6hydroxyLdaunosamine or related diastemoisomers having the Lconfiguration3. 

In connection with our general program aimed at the discovery of new anthracyclmes including 
syntheses of 3-amino-2,3,6-trideoxy-L-hexoses4 or 3-amino-2,3-dideoxy-L-hexoses, we report herein a 

synthesis of the title compound 13, starting from diacetone-D-glucose 1. As indicated on scheme 1, 
conversion of 1 to the 6-hydroxy-L-hexose derivative 13 requires introduction of nitrogen at C-3 (step a), 
inversion of configuration at C-5 (step b), and deoxygenation at C-2 (step c). 
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It has been shown that displacement of the p-toluenesulfonyl group in 1,2:5.6-diisopropylidene-3- 
0-tosyl-D-glucofuranose is difficult to achieve with anionic nucleophlles in HMPTS or in DhlF6, even under 
drastic conditions. In contrast, inversion of con@uration at C-3 to give allofuranose derivatives occurs more 

readily with ammonia7 and hydrazlne8. However, as the corresponding trifkte derivative 2 is now availableg. 
and as marked enhanced reactivity of secondary trlflates versus secondary tosylates has been underlined by 

several recent reports in the literature lo, our first objective was to introduce the nitrogen ‘function at C-3 via 
this intermediate. 

Thus, azidolysis of compound 2 to give 3 was studied under various conditions (NaN3 or LiN3, 
DMF or HMPT, 20°C to 80°C). However, considerable amounts of 3deoxy-1,2:5,6-di-O-isopropylidene-a- 
D-cry&o-hex-3-enofuranose 4 were also formed ( 1:l) as a by-product in these reactions resulting from a 
base-induced elimination. In our hands, the best conditions involved reaction of 2 with NaN3 (2 equiv.) in 

DMF at 5OT for 3.Jh (48% yield of isolated azido-sugar 36b*l 1 by flash chromatography12 with 
hexane-EtOAc 6: 1, then 4: 1 and 1: 1). During completion of this workl3, Baer and Gan l4 showed than and 

improved yield (62%) could still be obtained using tetrametbylguanidinium axide in DMF at 25’C for 6h with 

less formation ( but no yield was given) of unsaturated compound 4. 
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(a) 1.2 cq.Tf@, CH&, Py. -1WC. 1.5 h (b) 2 cq.NaN,. DMP. WC. 3.5h. (c) AcOH. I&OH. HzO. 

WC. 17h. (d) 1.2 cq. panky1 cbkide, Py. WC, 6b. then 1.5 eq. MsCl2OoC,16h. (e) CsCOOC$I, \ 

DMF. 12VC. 72h. ( f) T&H 2% in CH&l.+OH. UPC, 1.5h.tha MeON& t&OH, WC. lb. (9) 
9 
h 

2% HCI in MeOH. 7oOC. 2oh. cbea PbCHO, &Q. UPC, 9.5h. (II) PdE 10%. I$, ECOH, UPC. 3h 4 
thea (CF&OhO, CH#&, (PC, 25 min. (i) PhOC(S)Cl, Py, On--> WC. 19h. (j) Bu,SnH. AIRN. 

tolumci WC. 1.5b. Q AcCl, MeOH, R.T.. 6h. 
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After selective hydrolysis of the 5,6_O_isopropylidene acetal in AcOHMeGHH20 (40:50:60,50”C, 

17h, 98% yield) , “one-pot” tteatment of monoacetonide 5 1s with p-anisyl chloride in pyridine (1.2 eq., 6h, 

20°C) followed by addition of methanesulfonyl chloride ( 1.5 eq., 16h, 20°C) led to compound 616 (m.p. 

64’C. (a))) + 44; 91% overall yieH). 

The C-5 configurational inversion (step b) was achieved at this stage using cesium propionate 17 in 

DMF (72h, 12O’C) to cleanly afford (73% yield) L-talofuranose derivative 7 (m.p. 68’C, (a)~ + 32). 
Subsequent successive removal of the p-anisyl group with p-TsOH 2% in CHzClzMeOH (7:3, 20°C, 1.5h) 
and of the propionic ester with McGNa-MeOH (2O”C, lh) led to 8 (m.p. 92’C. ((x)D + 114, 92% overall 
yield). 

The benzylidene derivative of the a-L-methyl pyranoside 9 (m.p. 58-60°C, (a)D - 68’) was obtained 
in 63% overall yield by hydrolysis of 8 with 2% HCl in methanol under thermodynamic conditions (70°C, 

2Oh), treatment of the resultant product mixture with benzaldehyde in the presence of ZnCl2 as catalyst (20°C, 
9.5h), and purification by flash chromatography (hexane-EtOH, l&l then 21). Catalytic hydrogenation of the 
azido-group (Pd/C 10%. HZ, EtGH, 20°C, 3h) in 9 and subsequent trifluoroacetylation ((CF3CQ)Q 

CH2C12, O‘C, 25 min.) led to 10. In order to achieve 2’deoxygenation (step c) compound 10 was converted 

to its 0-phenylthiocarbonatel* 11 which was xea~ted~~ with BqSnH to afford 12 (syrup, (a)D - 137; 80% 
yield). Finally the methyl glycoside of N-trifluoroace tyl-bhydroxy-L-daunosamine 13% was obtained (m.p. 
189”; (a)D - 180“ in MeOH) by acidic hydrolysis (MeOH, HCl) of 12. 

To date this approach represents the best route to prepare 6-hydroxy-Ldaunosamin in that previous 
synthesessa started from the less available sugars, 2-deoxy-Lambino-hexose or L-glucose, and afforded 13 
in 10.5 % (12 steps) and 4% yields (14 steps), respectively.. 
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