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ABsl-lucr 

Two syntheses of methyl 3-O-ethyl-a-D-glucopyranoslde (6) are described 
A comparison of the n m r spectra of a senes of substituted methyl a-D-glucopyrano- 
sides m methyl sulfoxlde-d, allows the assignment of chenucal shifts and couplmg 
constants to the hydroxyl protons m substituted methyl a-D-glucopyranondes 

INTRODUCTION 

Durmg an investlgatlon of the products obtained by the vmylatlon of methyl 
a-D-glucopyranoside2, methyl 3-0-ethyl-a-D-glucopyranoslde was requn-ed Several 
syntheses have been described for the homologous methyl 3-O-methyl-a-D-gluco- 
pyranosrde3’6 and the parent sugar, 3- O-ethyl-D-glucose7 l ’ 

The first of two synthetic methods used m this study was selected because of 
Interest m the relation of n m r spectra and structures of the mtermedlate methyl 
D-glucopyranowdes The second confumatory method was chosen for Its simphclty 

DISCUSSION 

Syntheses - In the first approach (see Scheme 1) methyl 4,6-O-benzyhdene- 
a-D-glucopyranoade (1) was p-toluenesulfonylated3 6 ’ to yield methyl 4,6-0- 
benzyhdene-2-O-p-tolylsulfonyl-cD-glucopyranosrde (2) The n m r spectrum of 
ester 2 m chloroform-d shows the H-2 sIgna as a multlplet, apparently overlapped 
by the signals of H-3 and H-5 Confirmation of the structure IS provided by the 
spectrum m methyl sulfoxlde-d, (see Table I) Ethylatlon of compound 2 gave methyl 
4,6-O-benzyl~dene-3-O-ethyl-2-O-p-tolylsulfonyl-a-D-glucopyranos~de (3) Ethylatlon 
of the 3-hydroxyl group causes the H-3 signal to be moved upfield’O, exposmg the 
quartet due to H-2 These compounds show only two of the three charactensk” 
a-glucopyranoslde bands in their I r spectra (see Table II) 

Desulf’onylation, or removal of the benzyhdene group, from 3 was accomphshed 
by estabhshed methods3. When removal of the benzyhdene group was performed 
before desulfonylatlon, the intermedIate methyl 3-O-ethyl-2-O-p-tolylsulfonyl- 
a-D-glucopyranoside (5) was obtamed as a glass that has not yet been crystalked 
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~O~~~~~fO~~~~-D-g~l~COp~~~lOSl~~ (3 - Desulfonylatron of 5 was accomplished by 
use of sodmm amalgam as described for the preparation of 4 From 0 5 g (1.3 mmoies) 
of 5, the syrup that resulted after evaporation of the methanol was crystallized from 
methanol-ether to yield 0 25 g (SS%) of crystalline product, m p I37-14W, [a]g 

+ 152“ (c 1, ethanol) The products obtained from 4 and 5 were identrcal wrth each 
other, as shown by m p , mtxed m p , I r and n m r spectra, and t 1 c and g 1 c 

3-O-~?~zy/-D-g7zKo~e (7) - A mncture of 0 1 g (0 5 mmole) of 6 and 15 ml of 
M sulfunc acid was stirred for two days at room temperature After neutrahzatton 
of the acid with barium hydroxtde, evaporatton of the filtrate gave crude 3-O-ethyl- 
D-ghCOSe, 0 06 g (67%) Recrystalhzatron from ethanol yrelded a crystalhne product, 
m.p 156-157” (lit8 15.5 5-157 5”), [a]:: +61” (eqml , c 1, ethanol) 

Metlzyl 4,6-0-be~zzylrdene-2,3-dz-O-p-toiylsu~onyI~-~-glzzcopyranoszde (8) - 

The preparation of this compound has been descrtbedz5, m p 147-148”, vzyF3 1370 
and 116Ocm-’ ( su If omc ester), and other characteristrc bands as gtven m Table II 

1,2 5,6-Dz-0-zsopropylrdene-u-D-glzlcofuranose (9) - The preparation of this 
compound has been descrrbedz6, m p 109-l 10” 

3-O-Ethyl-l,2 5,6-dz-0-zsopropyizdene-u-D-gizzcofnranose (10) - To a solubon 
of 26 g (0 1 mole) of 9 m 300 ml of tetrahydrofuran was added 30 ml of ethyl sulfate 
and 25 g of powdered sodium hydroxrde The mrxture was boiled for 3 h under 
reflux with raprd sttrrmg, and then cooled A second add&ton of 30 ml of ethyl 
sulfate and 25 g of powdered sodium hydroxrde was made, followed by borlmg 
for 3 h under reflux, with stu-rmg After filtration, and the removal of tetrahydrofuran 

and ethyl sulfate by drstrllatron, the resrdue was passed through an alumma column 
to yield 26 g (56%) of a hqmd, v,_ ‘“‘I3 2990 s, 2940 sh, 1475 m, 1440 m, 1405 s, 1380 s, 
1365s, 134Om, 1285m, 125Os, 1215s, 1195s, 1165s, 1122s. 1080~s. 102Ovs, 
920 vs, 890 m, and 850 ms cm-’ 

Metfzyl 3-0-et/zyI-a-D-glztcopyratzoszde (6) from 3-O-ethy-i,2 5,6-dz-O-wo- 

propyhdetre-a-D-glucofuranose (10) - A solution of 26 g (0 1 mole) of 10 m 9 ml 

of cone hydrochlonc acid and 3OOml of methanol was refluxed overmght After 
neutralrzatron of the acid wrth sodium hydrogen carbonate, the suspensron was 
filtered, and the filtrate was dned (magnesmm sulfate), and evaporated to yreld 19 g 
(95%) of a solid Repeated recrystalhzatron from methanol gave a crystallme product, 
14 g (70%), wh:ch was tdenttcal m all respects with 6 prepared as described prevrously 
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