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Summary: New D- purpurosamine C type glycosyl donors (1, 2) are prepared fTom D-ghcosamine in 

26% (25%) total yield after 11 (8) steps. Access to the L-2-epi-donor 3 is opeaed through selective 

enzyme catalysed acetylation, ring opening and epimerisation in 7% total yield after 20 steps. 

For the total synthesis of binuclear aminoglycoside antibiotics, natural (D) as well as non-natural (L) 

purpurosan3ine type glycosyl donors are wanted 1. The synthetic procedures worked out for D-purpuro~mines and 

purpurosaminides (starting ~om D-glucose, cefiulose, neamine, D-glucosamine, D-amino acids, ~om L-alanine and 

L-malic acid) generally do not provide glycosyl donors which are appropriate for modified Koenigs-Knorr 

glycosylationl, 2. Our recently reported route starting ~om racemic acrolein dimer had opened the way to D- as well 

as L- donors2; a drawbacL however, is the time con~ming and costly resolution of the racemic starting material 2. 

In this letter we present the results of a project which was directed at a more efficient access to the D- 

purpurosamine C type glycosyl donors 1, 2 and to the 2-epi-L-donor 3 with D-glucosamine as common starting 
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material. The synthetic sequence followed to prepare D-donors is a variation of an earlier approach to D-6-N- 

methyl-2,6-di(N-benzyloxycarbonyl)purpurosamine C [2,6-di(benzyloxycarbonylamlno)-6-methyl~mino-2,3,4,6- 

tetradeoxy-a/13-D-erythro-hexopyranose] reported by Ito 3. 
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Selective acetylation 4 of  6-OH in the known triol 45 by making use of  CAL (Novozym 435) in vinyl 

acetate/pyridine (r.t., 56, 93 %) was followed by mesylation, deoxygenation (NaI/DMF 7 rflx., 6, 65 %), and catalytic 

hydrogenation to give methyl 6-O-acetyl-2-amino-2,3,4-trideoxy-ct-D-erythro-hexopyranoside 7. Protection with 

DNP-F (8) or Z-C1 (9), hydrolysis of  the acetate, mesylatinn (100%), and substitution by azide (NaN3/DMF) led to 

the D-methyl glycosides 10 (99%) and 11 (92%), resp. Alter treatment of lO and 8 with Ac20/[-I2SO4(cat.)8 , the D- 

glycosyl donors 1 (98%, cz: [3 ratio 6:1) and 2 (97%, ~z:[3 ratio 4:1) were isolated as yellowish solids in total yields of  

26% (11 steps) and 25% (8 steps), respectively, based on D-glucosamine. 
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Scheme 1. i) Novozym 435, vinyl acetate/pyridine, 93%; ii) MesCl/Et3N , 96%; iii) Nal/DMF rflx., 67%; iv/v) I-I2/Pd-C/MeOH; 

DNP-F/NaHCO3/acetone:I-I20 1:1 (8, 90%) or Z-Cl/NaHCO3/aeetone:I-120 1:1 (9, 99%); vi) Ac20/I-I2SO4(eat.)/CI-I2CI2, 97%; 

vii) K2CO3/MeOH, 100%; viii) MesCVEt3N , 100%; ix) NaN3/DMF rflx., 99%; x) Ac20/l-12SO4(eat.)/CI-l~Cl2, 98%. 

The 2-epi-~donor 3 was approached starting from 11 (Scheme 2). The lattefs transformation i n t o  linear 
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Scheme 2. i) HSCI-12CI-12SH, BF3.OEt2/CIt2CI2, 85%; ii) MesCl/pyridine/DMAP/CH2Cl2, 100%; iii) TMAA/AcOH]CH3CN 

rflx., 78-82%; iv) (CF3CO2)2IPh, MeOHabs, 94%; v) Na2CO3/MeOH, 88%; vi) ZnCh/CH2Cl2, 87% ¢t- and l~-glycoside 

(a:[~ ratio: 2:1); vii/viii) I-I2/Pd-C/MeOH, DNP-F/NaHCO3/acetone:I-[20 1:1, 83%; ix/x) 2n HCI/AcOI-I/CHaNO2, Ac20/pyridine , 

78%, a:[3 ratio 1:1). 
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thioaceta112 with 1,2-ethanedithiol/BFyOEt29 was, when taken to completion, severely hampered by side reactions. 

With the conversion limited to ca. 70%, yields up to 85% of dithiolane 12 were achieved. ARer mesylation of 12 to 

13 (quantitative), the SN2 substitution 13 --* 14 was found to be problematic due to competing elimination. With 

tetramethylammonium acetate (TMAA) in CH3CN in the presence of AcOH, elimination could be reduced to trace 

amounts; however, formation of still unknown side products could not be avoided (78 - 82% 14). After treatment of 

14 with (CF3CO2)2IPh 10 in MeOH, the dimethylacetal 15 was recovered in nearly quantitative yield; hydrolysis 

0Na2CO3/MeOI-I, 88%) and direct cyclisation led to oily, colorless methyl L-2-epi-purpurosaminide 16 (87%, c~:13 

ratio 2:1, 16 steps from D-glucosamine, 11% total yield). Catalytic hydrogenation followed by derivatisation of the 

resulting amino groups with DNP-F (83%), hydrolysis 2 of the methylglycoside, and acetylation of the pyranose led 

to a 1:1 mixture of anomers of the desired L-2-epi-glycosyl donor 3 (78%, 2 steps, 7% total yield after 20 steps 

starting from D-glucosamine), which could easily be separated by column chromatography (silica gel, 

acetone/CH2Cl 2 1:15, Kf (3ct) = 0.59, Rf (313) = 0.38), [C~]D25: 3cx = - 99.0, c = 0.14, CH2C12; 3[3 = - 89.5, 

c = 0.12, CH2Ch). 

The stereochemistry at C-5 was established beyond doubt by 1H-NMK comparison of  16ct with 11a 6, 

by comparison of 17 with ent-17 ([ct]D25 17 = + 14.9, ent-17 = - 13.0) synthesized t~om 16 and known 182 

(Scheme 3), respectively, and of ent-3 (from 182, Scheme 3, [Ct]D25: ent-3ct = + 102.5, c = 0.06, CI-hC12; 

ent-31~ = + 89.1, c = 0.10, CH2C12) with 3. 
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S c h e m e  3. i,ix) Amberlite IRA-400 (OH'); ii,iv, vii) Z-C1, NaI-ICO3; iii,vi,x) I-I2/Pd-C; v,viii) HSCH~CI~SI-I. BF3-OEt~; x/xi) 

I~z/Pd-C , DNP=F/NaHCO3/acetone:H20 1:1; xii/xiii) 2n HCI/AcOH/CH3NO2, Ac20/vyridine (c¢:1~ ratio 1:1). 

The route presented here to the D-glycosyl donors 1 and 2 is shorter and more efficient than our previous 

approach to enantiomerically pure D-1-O-acetyl-2,6-bis(N-2,4-dinitrophenyl)purpurosamine C donor 2 (ca. 7%, 12 

stepS; 3.5% based on racemic acrolein dimer). The route to the 2-epi-L-donor 3 (ct:[3 ratio 1:1, 7% total yield atter 

20 steps starting from D-glucosamine) is lengthy and not completely optimiT~l but should provide sufficient material 
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of the ultimate astromicin type aminoglycosides with non-naturally configurated glycon parts to allow biological 

testing. 
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