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Compound 4a was selected for the initial hydrogenation studies. Its synthesis is outlined in Scheme 1. 
Thus, the phosphorane 9a (prepared in 79% yield by sequential treatment of the bromo ester & with Bu3P and 
NaOH) underwent reaction with the fonnate ld6 in boiling toluene to give the propenoate 4aTg (79% yield 
after crystakation). m.p. 161-163 “C, [a]D -19 (c 0.8, CH$Iz). A brief survey of cataIysts and solvents 
revealed that the hytigenation of compound 4a was rapidly effected in ethyl acetate using hydrogen (ambient 
pressure) in the presence of 10% palladium on activated carbon (0.5 mass equiv.); an SS:lS mixture of the 
dihydro derivatives 5a and 6a was produced in high yield. After three crystallisations (from MeOH). the major 
dihydro derivative 5a,79 m.p. 62-64 “C, [a]D -15 (c 0.54. CH$&), was obtained in poor yield (cu. 15%). 
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The stereostructures of the dihydro derivatives 50 and 6a were established by synthesis (Scheme 2). 
Thus, in the presence of silver(I) carbonate, the acetobromoglucose 11 *O underwent condensation with methyl 
(s)-3-hydroxy-2-methylpropanoate 12 to give the glucoside Sag (40% yield after chromatography and 
crystallisation), m.p. 67-69 “C, [a]D -14 (c 0.3, CH2CI2). and with methyl (R)-3-hydroxy-ZmethyIpropanorJe 

13 to afford the glucoside 6a7*t* (25% yield after chromatography and crystaIIisation), m.p. 92-94 ‘C, [U]D 
-24 (c 0.3. CH2C12). 
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Scheme 2 

In the hope that the separation of the dihydro derivative 5b from its diastereomer 6h would prove to be 
more efficient. the hydrogenation of the propenoate 4h was examined. Compound 4b7 (prepared in 68% yield 
after crystallisation from the reaction of the phosphorane !UJ with the formate 10 as outlined in Scheme l), m.p. 
139-142 ‘C, [a]D -11 (c 1.5, CH&l& underwent hydrogenation (Hz, 10% RI<, EtOAc) to give an 84:16 
mixture of the dihydro derivatives 5b and 6h in high yield. After one crystallisation (from EtOAc-light 
petroleum), the major dihydro derivative 5b,‘-12 m.p. 7p81 “C, [CI]D-I3 (c 0.9, CH2C12) was obtained in 68% 
yield. 

To further define the scope of the reaction, the synthesis of the lactones 14a and 14h was undertaken. 
Treatment of the salt 15a (obtained in 69% yield by addition of a mixture of y-butyrolactone and HC@Et to a 
slurry of NaOMe in ECO) t3 with the acetobromoglucose 11 in aqueous acetone provided compound Us178 
(39% yield after crystaIlisation). m.p. 167-169 “C, [a]D -12 (c OS, CH2CI2). In a similar manner. the salt 15b 
(prepared in 77% yield from &vaIerolactone, HCQEt and Et20) 14 was transformed into compound 14b7g 
(44% yield after crystallisation), m.p. 122-123 ‘C, [a]D -2.5 (c 0.88, CH2C12). Subjection of the lacton,: 140 
in a 1: 1 mixture of ethanol and ethyl acetate to the action of hydrogen over 1% palladium on activated carbon 
(0.1 mass equiv.) gave an 83: 17 mixture of the dihydro derivatives 16a and 17a in high yield. After one 
crystallisation (from CH$&Bt20), the major dihydro derivative 16a;/,t5 m.p. 150-152 OC, [U]D -9 (c 1.6, 
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CH2Q). was isolated in 71% yield. In a similar manner (except for the use of 3% IV-C). the lactone l&t was 
transformed into a 7525 mixture of the dihydro derivatives 16b and 1% After two crystallisations (from 

CH2Cl9t20), the major dihydro derivative 16b,7*16 m.p. 114 ‘C, [UfD -29 (c 0.84, CHzCl& was obtained in 

49% yield. 

To determine whether it was possible to remoye the sugar auxiliary from the hydrogenation products 
without damage to the new stereogenic centre. efforts were made to convert the dihydro derivative 16a into (s)- 

a-hydroxymethyly-butyrolactoue l&. I7 Thus, compound 16a was heated under rcflux for 2.5 h with a 1: 1 
mixture of methanol and 5M hydrochloric acid and the hydrolysate (after partial concentration to remove 
MeOH) was subjected to continuous extraction with chloroform for 48 h. Evaporation of the extract gave 
compound Irk, [a]~ ~20-3 (c 1.9, CHCl3), as an essentially pure oil in 90% yield. On the hasis of its optical 

rotation {@nant-lJS~~f is reported to show [a]~ -21.1 (c 4.2, CHCl3)}, the material was considered to possess 
the (+zonfiguration and to be of high enantiomeric purity. In accord with the latter notion, the alcohol was 
converted into the Masher esters IS 18b and 1Sc whch were essentially diastereomerically pure according ta 
300 MHz tH and I88 l@lz 1% NMR spectroscopy. 

The foregoing results are of note in four respects. First, they reveal that the model developed to account 
for the diastereofacial reactivity of dienes of type I in Die&Alder reactions can be extended to accommodate 
the diastereofacial reactivity of esters of type 4 and lsctones of type 14 in catalytic hydrogenation reactions. 

Secondly, they expand the role of the 2,3,4,6tetra-O-acetyl-BD-glucop~~yl unit as a cheap and practical 

auxiliary in stereoselective synthesis. Thirdly, compounds Sb,tg l&a,20 l&l aud l&tam are of interest as 
building blocks in organic synthesis and the present technology makes them available in multigram quantities. 
Finally, the results exemplify new methodology for the stcrcoselcctive u-oxymethylation~~ of esters and 
1actones. 
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