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Fully acetylated al-D-glucose,  al-D-galactose,  and al-d-mannose condense with thiobarbituric acid in 
ethanol to give di-products, with deacetylation of the sugar portion, which latter, in the cases of the di-  
products from glucose and galactose, is a (2, 6)anhydro ring. Condensation of al-D-glucose and al-D 
galactose with iminobarbituric acid in glacial acetic acid is of the crotonoid type, and gives acetylated 
monoproducts, while al-D mannose gives a di-product. 

The present authors previously showed [1, 2] that new heterocyclic C-substituted carbohydrates could be synthesized 
by condensing the fully acetylated al-forms of D-glucose, D-galactose, and D-mannose with heterocyclic compounds 
containing active methylene groups (4-hydroxycoumarin,  barbituric acid). In the present work, the compounds with 
mobile C -  H bonds were thiobarbituric and iminobarbituric acids. 

Thiobarbituric acid is more acid than barbituric acid, and hence its methylene hydrogens are more mobile. Un- 
like what obtains with barbituric acid, its condensation with acetates of al-hexoses gives di-products, but at the same 
time the thiobarbituric acid acts as a deacetylating agent. The structure of the compounds prepared are proved by ele-  
mentary analysis and periodate oxidation of the carbohydrate moiety of the molecule . In the glucose and galactose di-  
products, the sugar is present as a stable pyranose ring (I), in accord with the periodate oxidation and elementary analy- 
tical results. 

The mannose di-product II contains the sugar in a non-cycl ic  form. 
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Iminobarbituric acid being almost insoluble in ethanol, its condensation with the al-hexose acetates was affected 
in glacial acet ic  acid. From the elementary analytical results, and quantitative addition of bromine at the double bond 
crotonoid condensation between iminobarbituric acid and al-D-glucose or a l -D-galactose gives a mono-product III, 

while a l -D-mannose heptaacetate  gives a di-product IV. 
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Like real  C-glycosides,  the C-substi tuted monosaccharides synthesized are not visual ized with a lkal ine  silver 
when paper chromatographed.  

Experimental  

(1-Desoxy-1,  1-hexi tyl idene)di thiobarbi tur ic  acid_ 0.89. g (0,001 mole) a l -D-g lucose  aceta te  or a l -D-ga lac tose  
ace ta te ,  or 0.49 g (0. 001 mole) a l -D-mannose  hep taace ta te  was heated on a water bath for 16 hr with 10 ml EtOH, the solvent 
removed at 80~ ~ under a water-pump vacuum, and the residue recrysta l l ized from AcOH, Addition of ether to the mother 
liquor gave a further quanti ty of the compound. The yellow crystals of product did not mel t  up to 250% and disolved 
on heating with MeOH, EtOH, d imethyl formamide ,  and AcOH, were insoluble in acetoue,  benzene,  CHCI a, and di-  
chloroethane.  The compounds have not previously been described. The results of the syntheses are set out in Table  1, 

5 ' . . -(D-glncosylidene-2,  3, 4, 5 ,6 -pen ta -O-ace ty l ) iminoba rb i tu r i c  acid.  0.39 g (0 .00!  mole) aI-hexose (D-glucose 
or D galactose) ace ta t e  and 0.14 g (0. 001 mole) iminobarbi tur ic  acid in 10 ml AcOH were heated for 8 hr on a boiling 
water bath, the AcOH then dist i l led off, under a water pump vacuum, and the residue boiled with EtOH. On cooling 
the solution gave a pa le -ye l low powder, which was f i l tered off, and washed with ether. Heat slowly decomposed the 
products, they were insoluble in most organic solvents. They have not previously been described. The results of the 
syntheses are given in Table  2. 

(_D-mannosyl idene- t -desoxy-2,  3,4,  5 , 6 - p e n t a - O - a c e t y l  ) di iminobarbi tur ic  acid.  The above method was appl ied 
to 0.19 g a l -D-mannose  hep taace ta te  and 0.29 g (0. 002 mole) iminobarbi tur ic  acid  to give a 15% yield of a yellow 
crystal l ine product,  which decomposed on heat ing,  and was insoluble in most organic solvents. The compound is 
described for the first t ime .  Found: C 45.77; H 5.04; N 13.20%. Calcula ted  for C24Hs0N6OI4: C 46.00; H 4.79; 
N 1,~. 47,%. 
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