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PART I. 

HETERO DIELS-ALDER REACTION OF MONOSACCHARIDE 0-THIOFORMATES 
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Summary: Monosaccharide 0-thioformates under thermal or high- 
pressure conditions react with various dienes to give 
0-thiopyran-Z-y1 saccharides 

In recent years substantial progress’ has been made in making the 

pyranose framework of carbohydrates by means of the Diels-Alder reaction. 

Although cycloaddition reactions of thiocarbonyl compounds represent an 

intensely studied subject 
2 

only a single example 
3 has been reported hitherto 

for the utilization of such process for the synthesis of carbohydrates 

containing sulphur in the pyranose ring. While thioketones and thioalde- 

hydes are known as reactive dienophilesz the reactivity of dithioesters is 

considerably lower and thus their Diels-Alder reactions are much less studi- 

ed. The dienophilic character of the latter compounds can be enhanced by an 

a-substitution with an electron withdrawing group and so the resulting 

cyanodithioformates 
4 , dithiooxalates 

5 
and dithiopyruvates 

5 
react more rea- 

dily with dienes. 

Alkyl- and aryl-dithiocarboxylates react with dienes only at an ele- 

vated temperature 6 
and among such transformations of O-alkyl-thiocarboxyla- 

tes the reaction7 of di-O-methyl-dithiooxalate with dimethylbutadiene is the 

only known example, 

With the goal of synthesizing thiosugar derivatives containing 

sulphur in the pyranose ring the cycloaddition reactions of two monosaccha- 
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ride O-thioformates were studied. The starting materials (1 and 2) were pre- 

pared from 1,2:5,6-di-II-isopropylidene-a-0-glucofuranose’ and 1,2:3,4-di-O- 

9 isopropylidene-a-Cl-galactopyranose , respectively, according to the method of 

10 
Barton and McCombie 

Treatment of 1 and 2 with butadiene or 2,3_dimethylbutadiene in to- 

luene solution in sealed tube for lo-16 h at 150 ‘C gave the 2,3-dihydro-6H- 

thiopyran-Z-y1 saccharides 2, 9, 2 and 0. In the thermal reactions only low 

chiral induction occurs and an approximately 1:l mixture of two diastereo- 

isomeric products 1’ is formed . As the stereoselectivity of the Diels-Alder 

additions can be generally enhanced by the application of high pressure 12 

the reaction of & with 2,3_dimethylbutadiene was also performed at 2.5 kbar 

pressure for 6 days, and in this case the ratio of diastereoisomers produced 

was 5:2. Treatment of 1 and 2 with the Z-trimethylsilyloxybutadiene 13 and 

subsequent methanolysis of the resulting enolethers gave 1 and i, respecti- 

aRatio of diastereoisomers 

b Ratio of diastereoisomers in cycloaddition reaction performed at 2.5 kbar 

vely. NMR spectroscopic investigation 
14 of the products demonstrated that 

the cycloaddition reactions had proceeded regioselectively and 2,3,5,6- 
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tetrahydrothian-4-on-2-yl-saccharides were obtained upon methanolysis. 

The structures of the products were identified by means 
1 H- and 13C_ 

NMR spectra, by mass spectrometry and by elemental analysis 
15 . The diastereo- 

isomeric mixtures 2, 2 and 2 have been separated on Kieselgel column, but 

separation of mixtures 4, 4 and 5 was unsuccesful in the solvent systems we 

used. 

The prepared cycloadducts described here can be regarded as inter- 

mediates for the preparation of novel disaccharides. To our knowledge, no 

disaccharides carrying a monosaccharide unit with a sulphur in the ring have 

been hitherto synthesized. 
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