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of methyl a-D-glucopyranoside preparation of methyl u-D-afaliino- 
hexopyranosid-2-ulose 
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Methyl 4,6-0-benzylldene-3-O-(tetrahydropyran-2-yl)-a-D-glucopyranos~de (2) 
IS a useful mtermedrate for the syntheses of methyl a-D-arabmo-hexopyranosrd-2-ulose 
(3) and may be used for mtroducmg a wade range of substrtuents at C-2 under basic 
condmons, since the blocking groups are stable to alkali but readily removed by 
drlute acrd A convenient synthesis of 2 IS now reported 

Ph Ph 

H _H 

OAc OH 0 

1 2 3 

Treatment of methyl 2- O-acetyl-4,6- 0-benzyhdene-a-D-glucopyranosrde’ (1) 
(isolated drrectly from the acetylatron mixture by crystalhsatron) wrth 3,4_drhydro- 
2H-pyran, followed by removal of the acetate group, afforded 2 as a rmxture of 
dlastereolsorners, dlstingulshable by t 1 c and n m r The structure of 2 was con- 
firmed by a’pphcatron m sequence of methylatron and hydrolysis wluch gave 2-0- 
methyl-n-glucose 

Oxrdatron of 2 wrth methyl sulphoxlde-acetm anhydnde, followed by removal 
of the benzylrdene and tetrahydropyranyl groups with tnfluoroacetrc acid, gave the 
2-ulose 3 m crystallme form, Theander’ has described the chromatographrc proper- 
ties and reductron products of 3 In contrast to the correspondmg 3-ulose denvatrve, 
3 had a very weak 1 r C=O absorptron Two singlets (r 5 2 and 5 65) for anomenc 
protons were found m the n m r spectrum (D,O) of 3 whxch are assigned, by analogy3, 
to the hydrated and non-hydrated forms, respectrvely 

Reduction of 3 with borohydnde gave mamly the D-ghC0 Isomer (ratlo, gko- 

manno 11 i); Lemreux and hrs co-workers4 obtained high yields of the D-glucopyran- 
osrde on reduction of acetylated 2-oxoglucosldes 
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ExPERlMENTAL 

Thm-layer chromatography was performed on Merck Kreselgel FZ5.+ plates 
wrth benzene-methanol (96 4) Paper electrophoresrs was performed wrth 0 1~ 

hydrogen sulphrte buffer @H 4 7) at 25 volts/cm for 30 nun The sugars were located 
with p-amsrdme at 120” 

Methyl 2-O-acetyl-4,6-O-benzylrdene-a-D-glucopyranoszde (1) - Methyl 4,6-0- 
benzyhdene-a-D-glucosrde (31 g) was dissolved m pyndme (150 ml) to whtch acetyl 
chlonde (7 5 ml) was added dropwrse over 20 mm at 0” The mtxture was stured at 
room temperature for 5 h and then poured onto Ice and stood overmght The crystals 
(18 g) were filtered off, washed with water, and dned Two recrystalhsatrons from 
benzene-light petroleum yrelded 1(9 g), m p 129-131”, ht 5 m p 133-134” 

Methyl 4,6-O-benzyizdene-3-O-(tetrahydropyran-2-y~-a-D-gIucopyranoszde (2) 
The 2-acetate 1 (5 g) was drssolved m chloroform (30 ml) to which 3,4-drhydro-2H- 
pyran (4 ml) and toluene-p-sulphomc acid (25 mg) were then added After 3 h, 
ethanol (50 ml) was added together wrth fragments of sodmm (-250 mg) After 
30 mm, the nuxture was evaporated to small volume, drluted wrth ethanol (50 ml), 
and poured mto cold water (500 ml) to gave, after coolmg, 2 (5 g), m p 120-130” 
Recrystalhsatron from benzene-hexane afforded matenal(4 g), m p 135-142”, which 
was a nnxture of drastereolsomers N m r data (60 MHz, chloroform-d) r 2 4-2 6 
(Sproton multlplet, phenyl), 4 4 (l-proton smglet, CHPh), 4 754 9 (l-proton multr- 
plet, tetrahydropyran H-2), 5 l-5 25 (1 proton, 2 doublets correspondmg to H-l of 
each dtastereorsomer), 8-8 7 (6-proton multlplet, tetrahydropyran H-3,4,5), 2::: 
3500 cm- ’ (OH) 

Anal Calc for C19Hz607 C, 62,6, H, 7 1 Found C, 61 9, H, 7 1 

Treatment of 2 wrth methyl sulphoxrde-methylsulphmyl sodmm-methyl 
rodrde6, followed by acrd hydrolyses and conversron of the methylated sugar, gave a 
product whrch was rdentrcal (T 7 9, g 1 c ‘-m s *) wrth the aldrtol acetate of 2-0- 
methylglucose 

MethyZ a-D-arablno-hexopyranoszd-2-zdose (3) - The mtermedrate 2 (1 2 g) 
drssolved m methyl sulphoxrde (15 ml) was treated with acetrc anhydrrde (3 ml) The 
reactron was mamtamed at 50” for 3 5 h, whereafter the solvent was drstrlled off zn 
tacuo at 50” The resrdue was treated wrth trrfluoroacetm acrd (15 ml) and water 
(2 ml) for 15 min at room temperature, and the mtxture was then evaporated The 
residue was washed twrce wrth warm hexane and then eluted from a column of 
cellulose wrth water-saturated butan-l-01 to afford 3 (0 4 g), m p 151-153” (from 
butanone), [oil& + 141” (c 0 5, water) ,I=: 1740 cm- ’ (C=O weak) 

Anal Calc for C,H,,06 C, 43 8; H, 6 25 Found C, 43 6, H, 6 3 

The 2-ulose 3 (100 mg) was drssolved m ethanol (10 ml) contammg a few drops 
of cone acetm acrd 2,4_Dmrtrophenylhydrazrne (50 mg) was added and the mtxture 
refluxed for 30 mm After concentratxon and cooling, the 2,Pdmltrophenylhydrazone 
(80 mg) was obtamed, m p 181-185” 
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Anal Calc for C13H16N409 C, 41 9, H, 4 3, N, 14 9 Found C, 42,3, H, 4 5, 
N, 146 

Reductzon of 3 tuzth sodzum borohydrzde - The Z-ulose 3 (20 mg) was dissolved 
m water (2 ml) and treated with sodium borohydrlde (30 mg) for 3 h After workmg 
up, the product was trlmethyisllylated and analysed by g 1 c on a BDS column The 
amounts of mannoslde and gluconde were 8 and 92%, respectively 
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