
The aglycone crystallizes from acetone and ethanol; it has a double mp--232-235 ° C/294-301 ° C, [a]~ + 29, 

3 ° 3 i (c 1.0; methanol). UV spectrum: x ethan°l 217 mp (log ~ 4.20), and it dissolves in 84% HzSO 4 giving a coloration "-max 
changing with time: 1 rain, yellow-orange; 25 min, violet; 140 rain, lilac. 

Found, ~/o: C 68.32; H 8.61; mol. wt. 410 (spectroscopic method). Calculated for C23HalO6, %: 67.95; H 8.43; mol. 
wt. 406.5. 

Among the known cardiac aglycones with the composition C23Ha406, the closest in properties to that described is 
the comparatively rarely found bipindogenin [3]. The results of a direct comparison (chromatography and [R spectra, 
taken by I. P. Kovalev) of the aglycone from alliside with bipindogenin (a sample of the latter was kindly supplied to us 
by N. F. Komissarenko) shows their identity. 

The ~onosaccharide of alliside forms a phenylosazone melting at 180-182 ° C, [cq~ + 48.8 i 6 ° (c 0.42; ethanol). 
The phenylosazone of the monosaccharide, as the result of a mixed melting point test, paper chromatography, and the 
IR spectrum shows, is identical with the phenylosazone of g-rhamnose. Nevertheless, the monosaccharide obtained is 
not L-rhamnose, as is shown by paper chromatography. This permits the assumption that the monosaccharide of alliside 
is 6-deoxy-L-glucose, which differs from L-rhamnose only by the configuration at C 2 and must give the same phenylo- 
sazone as L- rhamnose. On a direct comparison by paper chromatography of the monosaccharide and 6-deoxy-L-glucose 
(obtained by the demethylation of L-thevetose), their identity was established. 

HO...,,,~ H3 

I H,c-o  

~O'CH 
t 

CH 3 

An analysis of the molecular rotations of the glycoside and the aglycone in accordance with Kline's rule [4]showed 
that the 6-deoxy-L-glucose (L-glucomethylose) is attached by an a-glycosidic bond. Thus, alliside is bipindogenin 3 - a -  
L-glucomethyloside. This is apparently the first time that 6-deoxy-L-glucose has been found in cardiac glycosides. 

REFERENCES 

1 .  I. F. Makarevich, O. I. Klimenko, and D. G. Kolesnikov, KhP8 [Chemistry of Natural Compounds], 5, 188, 
1969 [in this issue]. 

2. C. Mannich and G. Siewert, Ber., 75, 736, 1942. 
3. B. Fechtig, O. Schindler, and T. Reichstein, Helv. Chim. Acta, 42, 1448, 1959. 
4. W Klyne, Biochem. J . ,  47, no. 4, 1950. 

16 December 1968 Khar'kov Chemical and Pharmaceutical Scientific-Research Institute 

UDC 615.711.5+547.92 

NEW D I G O X I G E N I N  G L Y C O S I D E S  

I. F. Maka!:evich 

Khimiya Pr:irodnykh Soedinenii, Vol. 5, No. 3, pp. 191-192, 1969 

We have previously reported the synthesis of digoxigenin 3-c~-L-rhamnose [1]. In the same work it was shown that 
the reaction of acetylrhamnosyl bromide with digoxigenin takes place only at the C 3 hydroxyl group. Continuing a 
search for methods of obtaining diglycosides in which the monosaccharides are attached to two positions--at C a and Ctz-- , 
we have synthesized glucosides and xylosides of digoxigenin. This led to the desired result. The synthesis was carried 
out by the KSnigs-Knorr method [2] in Chernobai's modification [3]. The acetylglycosides were saponified with ammonia 
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Substance 

Dig9xigenin- 3-fl-D-g.lu coside (I) 

Digoxigenin-3,12-di-fl-D-glu co- 
side (II) 
Digoxigenm 3-/3-D-xyloside 
(III) 
Digo×lgenin-3,122di-.fl-D-xylo - 
side (IV) 

Empirical 
formula 
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ea 0.19 skaya 
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in methanolic solution. Substances I-IV were isolated in the pure state by partition chromatography in the solvent system 
to luene--butan- l -o l  (1 : 1-1  : 2)/water. The stationary-phase carrier was a column of water-saturated alumina. The gly- 
cosides I-IV were crystallized from acetone and acetone--water (5 : 1). The properties of the substances synthesized are 
given in the table. As was to be expected, the diglycosides II and IV proved to be considerably more polar than the 
monoglycosides i and III. 

Rkl g~ I •'= H; R'= 8-D-glucopyranose 

~ 11. R'= a ~ %0-lS-D-glueopyranose 

CH 0 "m. R'= H; ~= B-D-xylopyranose 

IV R'= R%~-B-D-xylopyran0se 

The yield of the monoglycosides I and III was about 40%, while the digtycosides II and IV were obtaified with a 
yield of only 3%. The structure of the glycosides I-IV was confirmed by elementary analyses, molecular weights (deter- 
mined spectroscopically from the absorption in the UV region), and by analyses of the molecular rotations in accordance 
with Klyne's rule [4]. The position of attachment (at C a of the aglycone) of the monosaccharide residues in the mono- 
glycosides I and III was also known as described previously [1]. 

Pharmacological investigations of the cardenolides obtained have shown that they'possess a high biological activity 
(see table). The introduction of a monosaccharide into position 12 not only does not lower the cardiotonic effect but, on 
the contrary, is capable of raising it, since the calculated molar coefficient of the activity (t~M/kg body weight of 
the animal) is 0.266 for the diglycoside II and 0.307 and 0.306, respectively, for the monoglycosides I and lII. 
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I N H I B I T I O N  OF PLANT G L U C O S I D E  HYDROLASES 
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To prevent the hydrolysis of glycosides during their isolation from plants, it has been proposed to suppress the en- 

zymes by both chemical [1-4] and physical [2, 3,5] methods. 
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