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ABSTRACT 

Decarboxylative elimination of methyl 2,3-di-U-benzyl-a-D-glucopyrano- 
siduronic acid (1) with N,Wdimethylformamide dineopentyl acetal in N,Wdimethyl- 
formamide gave methyl 2,3-di-O-benzyl-4-deoxy-8-L-~~~reo-pent4enopyranoside (3). 
Debenzylation of 3 was effected with sodium in liquid ammonia to give methyl 
4-deoxy-fi-L-rhreo-pent4enopyranoside (4). Hydrogenation of 3 catalyzed by 
palladium-on-barium sulfate afforded methyl 2,3-di-0-benzyl_Pdeoxy-/3-L-tltreo- 

pentopyranoside (5), whereas hydrogenation of 3 over palladium-on-carbon gave 
methyl 4-deoxy-fl-L-three-pentopyranoside (6). An improved preparation of methyl 
4,6-O-benzylidene-M-D-glucopyranoside is also described. 

INTRODUCTION 

A recent report from this laboratory described the facile conversion of 2’- 
deoxynucleoside uranic (5’-carboxylic)t acids into 2,3-dihydrofuryl derivatives of 
pyrimidines and pukes via a single-step “decarboxylative elimination” reaction’. 
The reaction, employing AWdimethylformamide dineopentyl acetal in N,N-dimethyl- 
formamide, has now been extended to methyl 2,3-di-O-beuzyl-a-u-glucopyrano- 
siduronic acid’ (1) to afford the corresponding unsaturated sugar, methyl 2,3-di-O- 
benzyl4deoxy-fl-L-tree-pent4enopyranoside (3), in high yield. 

The reaction sequence constitutes a convenient synthetic approach to hitherto 
undescribed 4,kuisaturated pentopyranosides, as well as a potentially useful degra- 
dation of C-6 from a pyranoside. 

*This investigation was supported, in part, by U. S. Public Health Service Research Grant No. CA- 
13858 from the National Cancer Institute and, in part, by an institutional grant to the Detroit 
Institute of Cancer Research, Division of the Michigan C- :: -or Foundation, from the United 
Foundation of Greater Detroit. 
iSee Ref. 1 for the basis of this terminology. 
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ItEsuL-rs AK3 DxscussloN 

Treatment of methyl 2,3-di-O-benzyl-a-D-glucopyranosiduronic acid* (1) with 
N,N-dknethylformamide dineopentyl acetal in N,N-dimethylformamide for 3 h at 50” 
gave a syrupy product, formulated as methyl 2,3-di-O-benzyl4deoxy-B-L_rhreo- 
pent-knopyranoside (3), in 79% yield. The n.m.r. spectrum of 3 (cJ Fig. 1) showed, 
inter alia, two vinyl-proton resonances whose chemical shifts and coupling constants 
were consistent with a vinyl ether (glycal) structure4. The entire spectrum was 
amenable to &-&order analysis, and the assignments were verified by spin-decoupling 
experiments. Further evidence for the assigned structure (3) was derived from the 
i.r. spectrum, which showed a sharp absorption band at 1655 cm- ’ indicative of a 
vinyl ether’. 
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Fig. I. The 60-MHz n.m.r. spectrum of methyl 2,3-di-O-benzyl-Pdeoxy-B-L-rhreo-pent-4eno- 
pyranoside (3) in acetone-&. 

Selective removal of the benzyl groups in 3 was effected by sodium in liquid 
ammonia to give a new unsaturated derivative (4), in 83% yield, as a syrup that was 
readily purified by sublimation in VQCUO onto a cold finger. The colorless, crystalline 
compound melted below room temperature to a viscous, colorless oil. The n.m.r. and 
i-r. spectra of 4 were in complete accord w&h the proposed structure. 

*The present work includes a more-convenient preparation3 of methyl 4.6O-benzylidene-a-D- 
@ucopymnoside, an inter&&ate in the synthesis of 1 (se&Refs, 8 and 9). 
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Catalytic hydrogenation of the double bond in 3 over palladium-on-barium 
sulfate gave a syrupy product, methyl 2,3-di-0-benzzl4deoxy-~-~-~~~eo-pento- 
pyranoside (5), in 83% yield. Both the n.m.r. and i.r. spectra were characterized by the 
absence of the vinyl ether absorption. By contrast, the presence of the benzyl groups 
was readily ascertained. Hydrogenolysis of the benzyl groups in 5 with palladium-on- 
carbon afforded methyl Pdeoxy+L-three-pentopyranoside (6) as a crystalline solid 
in 76% yield. Alternatively, debenzylation and saturation of the double bond in 3 
were readily accomplished in one step with palladium-on-carbon to give 6 directly in 
84% yield. To complete the study, hydrogenation of 4 was performed with palladium- 
on-barium sulfate to give the crystalline dihydro derivative 6 in 67% yield. 

n 

Fle2NCH(ONp)~ 

OCHtPh NP= cF4*ch4eI) 

OR 

5 R = CHzPh 

6 R=H 

6- 
Pd/SaSOa 

4 

Thus far, decarboxylative elimination has been applied to nucleoside uranic 
and glycopyranosiduronic acids in which the carboxyl group at C-4 (C-5) and the 

OCHzPh 

3 

adjacent hydroxyl group are tram disposed. Studies in to 
both specific geometrical of glycosiduronic acid and 

the scope of the reaction. 
Attempts to apply the decarboxylative elimination transformation to (un- 

protected) methyl a-D-glucopyranosiduronic acid6 were unsuccessful. Presumably, 
preferential generation of a 3,Pdimethylaminomethylene cyclic acetal in the latter 
case precludes the intermediate formation of the requisite mixed acetal (2) that 
comprises the effective leaving group. 
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n.m.r. data: z 5.55 (d, J1,* 3.2 Hz, H-l), 6.16-6.72 (overlapping multiplets, 

H-2,3,4,4’,5,5’, OH), and 6.83 (s, -0CHs). 
Anai. Calc. for CeHIz04: C, 38.64; H, 8.17. Found: C, 48.32; H, 7.93. 

B. Z+c~rn 4. Catalytic reduction of 4 (100 mg) with hydrogen and 5% palladium- 

on-barium sulfate (100 mg) as just described gave crystalline material (68 mg, 67%) 
that was identical with 6. 

C. I;rum 5. Catalytic reduction of 5 (310 mg) over 10% palladium-on-carbon 
(350 mg) 2s already described gave crystalline material (106 mg, 76%) that was 
identical with 6. 

Attempted decarboxylative elimination of methyl a-D-glucopyranosiduronic acid. 
- A sample of methyl a-D-ghrcopyranosiduronic acid (6) was subjected to the 
conditions described for the decarboxylative elimination of 1. No alkene (4) could be 
detected by n.m.r. spectroscopy. 
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