
We have found that the 6-1actone of gluconic acid specifically inhibits the process of the cleavage of flavonoid 
[6] and anthcaquinone [7] glucosides by enzymes of fungal origin. It was of interest to study the influence of the inhibitor 
on the enzymes of glucoside-containing plants. We investigated the roots of Frangula alnu_s, which contain very powerful 
hydrolytic enzymes [8,9]. The process of extraction of the hydroxymethylanthraquinones from the roots of Frangula by 
70% ethanol was studied by percolation, with the addition to the extractant of from 0 to 5% (of the weight of the roots) 
of 5-gluconolactone. The contents of glucofrangutin, frangutin, and emodin were determined photocolorimetrically after 
their separation in a thin layer of silica gel.  It was found that as l i t t le  as 0.1% of the lactone appreciably inhibits the 
enzymatic  decomposition of glucofrangulin and about 1% of the inhibitor is sufficient for the pract ical ly  complete sup- 
pression of the action of the glucoside hydrolases. 

To obtain the gluconolactone, an aqueous solution of calcium gluconate was passed through a column of the cation 
exchange resin KU-2-8 (H + form), and the gluconic acid was evaporated to a sirup from which the final product crystal- 
l ized on standing. 

The simplici ty of the preparation of the lactone, its physiological inertness, and its fairly high inhibiting capaci ty  
permits the hope that it will find wide use as an inhibitor of the gIucoside hydrolases of plants during the isolation of 
various glycosides from them, and also in the production of medicinal  substances. 
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As reported previously, from the seeds of Evonymus europaea auct. (Central Russian variety of the European euony- 
mus) we have isolated the cardenolides evonomonoside, evonoloside, and evonogenin. In this paper we give the remits 
of an investigation of two new cardiac glycosides from native seeds of the plant mentioned. 

Comrninuted euonymus seeds were defatted with petroleum ether and extracted with 70% ethanol. The ethanolic 
extracts were evaporated to an aqueous residue. The aqueous solution was purified with petroleum ether and alumina. 
The cardenolides were extracted with chloroform and then with a mixture of chloroform and ethanol (2 : 1). The etha-  
nolic-chloroformic extracts were evaporated and the mixture of cardenolides was separated by partition chromatography 
in the to luene- -bu tan- l -o l  (3 : 1 -1  : 2)/water system. The stationary-phase carrier was alumina saturated with water. 
The combir~ed fractions yielded evonoloside and two unknown cardenolides which we have called glucoevonogenin (I) 

• o 2 2  o ethanol and glucoevonoloslde (II). Substance I has mp 212-220 C; [CtJD + 1.9 ± 2 (c 0.7; methanol; UV spectrum: ) 'max 
218 mg (log s 4.16). The biological  activity,  determined by P. I. Bezruk and Zh. A. Lyubetskaya is 0.14 mg/kg body 
weight in the cat. 

Found, %: C 61.64; H 7.80; mol.  wt. 563.5 (spectroscopic method). Calculated for C2sHvlOu, %: C ~1.25; H 7.79; 
mol.  wt. 568.67. 
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The hydrolysis of I with the enzymes of the grape snail He l ixpoma t i a  gave an aglycone and a monosaceharide. The 
The aglycone had mp 273-276 ° C and from the results of paper chromatography, a mixed melting point, coloration 
with concentrated H2SO4, and the IR spectrum, it was identified as evogenin. The monosaccharide with mp 150-152" C, 
[a]}~ + 53 ~ 6 ° (e 0.2; water, after the establishment of equilibrium; phenylosazone, mp 202-208 ° C) was identified as 
D-glucose. An analysis of the molecular  rotation of the glycoside I and its aglycone according to Klyne's rule [3] showed 
that the D-glucose is attached to the aglycone by a f~-glycosidie bond. The sugar component is obviously present in the 
pyranose form since the glycoside is hydrolyzed with difficulty by dilute mineral  acids. Thus, glueoevonogenin is 3-(B- 
D-glucosyl)- 1B, 5B, 1443-trihydroxycard- 20(22)-enolide. 
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Glucoevonoloside (II) was isolated in small amount in an amorphous but chromatographically individual state. 
5 ° The glycoside II has [~x]~ --8.75 ~ (c 1.0; methanol). It is soluble in concentrated H2SO 4 giving a coloration changing 

with t ime: 0 min, brown; 90 min, blue-green; 150 rain, emerald.  The hydrolysis of II with the enzymes of the grape 
snail formed a monoglycoside and a monosaccharide. After direct comparison with an authentic sample,  the monoglyco- 
side, with mp 158-160 ° C, [ a ]~  --18.3 ~ 5" (c o.37; methanol) was identified as evonoloside [2]. The monosaceharide 
was identified by paper chromatography as D-glucose. The facts presented, and also the results of a comparison of the 
polarity of glucoevonoloside with other cardiac glycosides and the observation of the dynamics of enzymatic  hydrolysis 
permit  the conclusion that it  is the bioside cannogenol 3-c~-L-rhamnosyl-$-D-glueosidg, with the probable structure II. 
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Apokhlorin (a preparation of methylapogalanthamine hydrochloride) (II) has been confirmed by the Pharmacologi- 
cal Commit tee  of the Ministry of Public Health of the USSR as a new Soviet hypertensive preparation for wide medicinal  

u s e .  
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