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Euonymus czernjaevii  Klok., family Celas t raceae  - a small  t ree  or  bush - grows in the Caucasus, in 
the Black Sea region, and in the lower Don regions of the USSR (Eastern Black Sea endemic plant) [1]. It 
has been introduced into cultivation in the Khartkov and some other oblasts.  We have found no information 
on the chemical study of this plant in the l i tera ture  available to us. 

We investigated seeds collected in the Kharrkov oblast. By extraction of them with ethanol, purif i-  
cation of the extracts  with alumina, and separation by chromatography on cellulose, we isolated in the in- 
dividual state a cardiac glycoside identified as evonoside. The yield of evonoside was 0.05% of the weight 
of the raw mater ia l .  Other cardenolides were found only in t race amounts. It is a fairly r a r e  phenomenon 
for a plant to contain pract ica l ly  only one cardiac  glycoside. In this respect ,  Euonymus medi ross ika  Klok. 
differs sharply f rom the species under study, since it contains more  than eight cardiac glycosides and 
aglycones,  six of which have been isolated prepara t ively  [2-4]. These differences in cardenolide compo- 
sition can apparently be used in the chemotaxonomy of the genus Euonymus. 

A native disacchar ide was isolated which was identified by its proper t ies ,  IR spectrum, and hydrol-  
ysis  products  as sucrose .  The sucrose  content was considerable - m o r e  than 5%. 

Extraction with petroleum ether  gave a fatty oil (28.2% of the weight of the raw material) .  Its fat ty-  
acid composition was determined by g a s - l i q u i d  chromatography.  The methyl e s te r s  of the acids were ob- 
tained by the d i rec t  t ranses ter i f ica t ion of the t r ig lyeer ides  of the oil with methanol in the presence  of 
caustic potash [5]. The reaction was per formed in an iner t  gas medium preventing the oxidation of the un- 
saturated compounds. The fat ty-acid es te rs  were identified by using authentic samples and tables of re la -  
tive retention volumes [6]. 

The quantitative determination was pe r fo rmed  by the method of internal normalization.  The a rea  
under the peak was found f rom the product of the height of the peak and the width at half-height. In this 
way, we found the following amounts of acids:  palmitic 10.34%, s tear ic  2.58%, oleic 63.16%, linoleic 18.7%, 
linolenie 5.25%. The peaks on the chromatogram are  2, 3, 4, 5, and 6, respect ively.  

E X P E R I M E N T A L  

The following solvent sys tems were used for paper  chromatography:  1) t o l u e n e - b u t a n - l - o l  (1: 1)/ 
water; 2) ch lorofo lTn- te t rahydrofuran  (1 : 1) / folanamide;  and 3) b u t a n - l - o l - a c e t i c  acid (4 : 1 ) /wa te r  [7]. 

Isolation of the Substances from the Plant. The comminuted seeds were t reated with petroleum ether  
by the percolation method. The petroleum ether  solutions were evaporated, giving the fatty oil (28.2%). 

The defatted raw mater ia l  was dried in the a i r  and was then extracted with 95% and with 80% ethanol 
until the bitter taste had disappeared. When the ext rac ts  obtained with the 96% ethanol were dried, a c ry s -  
talline residue of sucrose  deposited, which was separated off and was washed with ethanol. The combined 
solutions were evaporated to an aqueous residue.  The la t ter  was t rea ted  three t imes with petroleum ether.  
The cardenolides were extracted with a mixture of ethanol and chloroform (1 : 2). To improve their  passage 
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Gas- liquid chromato- 
gram of the fa t ty-acid  composi-  
tion of the oil of the euonymus. 

into the organic solvent, sodium sulfate was added to the aqueous 
solution. The ethanolic chloroform extrac ts  were dried with anhy- 
drous sodium sulfate and evaporated. The residue was dissolved in 
water  and the solution was f i l tered through a l ayer  of alumina (five- 
fold amount). The cardenolides were extracted f rom the aqueous 
solution s imilar ly .  The results  of a chromatographic  analysis  (sys-  
t ems  1 and 2) of the extracts  showed that they contained cardenolides 
having the same R f  values as evonoside, and only t race  amounts of 
three other cardenolides.  The residue obtained after  the evapora-  
tion of the ethanolic chloroform solutions was chromatographed on 
a column of cellulose (300-fold amount) in the t o l u e n e - b u t a n - l - o l  
(1: 1 ) /wa te r  system.  The fract ions were collected by means of an 
automatic collector.  Pure  evonoside was isolated chromatograph-  
ically (0.05% of the weight of the raw material) .  

Evonoside. The glycoside consisted of a white amorphous powder with [a]D - 3 4 . 2  ±4 ° (c 0.6; metha-  
nol); Revonosid e 1.00 (system 1; compar ison with a sample kindly given to us by Prof .  T. Reichstein).  To 
confirm the identity of the product obtained with evonoside, enzymatic  hydrolysis  was performed.  The 
glycoside and an equal amount of an enzyme preparat ion from the pancreat ic  juice of the grape snail was 
dissolved in water  and left in a thermosta t  at 42°C for 22 h. The enzymes were precipi tated with hot etha- 
nol, and the solution was evaporated. The resul ts  of chromatographic  analysis  (systems 2 and 3) showed 
that the hydrolyzate consisted of evomonoside and D-glucose.  

Sucrose.  The disacchar ide  was rec rys ta l l i zed  from 90% ethanol, af ter  which its mp was 189-190°C, 
[a] D + 66.5 ± 2 ° (c 2.0; water).  IR spect rum (taken by I. P. Kovalev on a IR = 27G spec t romete r  in the 4000- 
400-cm -1 region, KBr tablets; 1 mg of substance per  200 mg of KBr) was identical to that of authentic 
sucrose.  

The sucrose  obtained was hydrolyzed with 0.5 N sulfuric acid at 100°C for  1.5 h. The acid was neu- 
t ra l ized with barium carbonate,  and the solution was fi l tered through a layer  of kieselguhr and evaporated. 
According to paper  chromatography (system 3) the residue consisted of a mixture of D-glucose  and D- 
f ructose  (compari  son with authentic samples).  

Prepara t ion  of the Methyl Es te r s  of the Fat ty  Acids of the Oil. With s t i r r ing and the passage of ni- 
trogen,  a solution of potassium hydroxide in absolute methanol was gradually added to the oil which had 
been dried and heated to 80°C, 10 g of absolute methanol and 0.5 g of KOH being used per  50 g of oil. Heat-  
ing the reaction mixture to 80-90°C was continued for 3 h. Then the excess of alkali was neutral ized with 
5% sulfuric acid, and the methanol was driven off by evaporation in vacuum with heating. After the mix-  
ture had cooled to 20°C, a layer  of glycerol  formed on the bottom of the flask. The upper layer  consisted 
of the crude methyl es te rs .  

GLC of the Es te r s  of the Fat ty Acids of the Oil. Chromatographic  conditions: flame ionization de-  
t ec tor  (stg°), column f i l l i n g -  Celite AW 100-120 mesh (British Standard) impregnated with poly(ethylene 
adipate) (15~), column 1200x 4 ram, column tempera ture  173.5°C, c a r r i e r  gas argon, rate of flow of the 
c a r r i e r  gas 80 ml /min ,  speed of the paper  s t r ip5  sec /h ,we igh t  of a sample 0.4 pl of a solution of the 
crude methyl e s t e r s  of the fatty acids in hexane (1: 4). 

SUMMARY 

F r o m  the seends of Euonymus czernjaevii  Klok. we have isolated the cardiac glycoside evonoside 
(0.05% of the weight of the raw mater ia l ) ,  sucrose  (about 5%), and a fatty oil (28%). It has been established 
that the fatty oil consis ts  of t r ig lycer ides  of the following acids: palmitic (10.34%), s tear ic  (2.58%), oleic 
(63.16%), linoleic (18.70%), and linolenic (5.25%). 
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