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In the preceding communicat ion  [1], it  was reported that a freshly-obtained a lcohol ic  aqueous extract  of the seeds 
of Securisera securidaca (L.) Dergen u. D~rfler (hatchetvetch) contains a single steroid compound (previously ca l led  sub- 
stance III). A chemica l  study of this substance has shown that i t  is a new cardiac bioside, and for i t  we propose the name 
securidaside. 

In developing a method for obtaining securidaside, two other cardenolide compounds were found. On further in-  
vestigation, one of them proved to be the aglycone securigenin, and the other its monoglycoside, which we have cal led 
securiside. 

The present paper describes methods of isolat ing individual  cardenolides of Securigera and gives data obtained in a 
pre l iminary chemica l  investigation. By using the principle o f  the self- fermentat ion of the bioside by the enzymes of the 
seeds [2, 3], we have obtained, by full and stepwise enzymat ic  hydrolysis of the basic diglycoside of the seeds, consider- 
able amounts of securiside and securigenin. Figure 1 shows schemat ica l ly  the chromatographic behavior of the products 
of enzymat ic  hydrolysis of the cardenolides of securigera. 

Securigenin consists of a cardiac  aglycone CmH3206, 
mp 234-2350, [ a ] ~  + 82 ° ± 2 ° (c 1. O; methanol).  It gives a 
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" " monoacety l  derivat ive which shows the presence in the agly-  
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0 o ; • . . . . .  cone of one secondary hydroxyl group capable  of being ace t -  

ylated. 

The UV spectrum of securigenin exhibits two absorp- 
tion maxima:  at 217 m/~ (log e 4. 25) ( laetone ring) and 308 

O 0 
rail (log ~ 2. 19) (aldehyde group). 

The presence of a f ive -membered  lactone ring and an 
aldehyde group is also confirmed by the IR spectrum wi thab -  

o o = _ ~, o q sorption bands in the 1800 and 1745 cm -1 regions (carbonyl 

Fig. 1. Schemat ic  drawings of the ohromatograms of group of a lactone ring) and in the 1718 cm -I  region (a ide-  

the enzymat ic  hydrolysis of the cardenolides of hatch- hyde group). 

etvetch. Benzene-n-butyl  alcohol (1: 1)-water system: Securiside, C~H4~OIo , mp 192-194", [ a ] ~  + 27 ° ~: 2* 
a) unfermented seed; b) after 35 hr fermentation: c) (c 0. 61; methanol),  is a monoglycoside of securigenin. The 
after 96 hr fermentation; 1) extracts from the unfer- hydrolysis of securiside gives securigenin and a monosaccha-  
merited seeds; 2) securidaside; 3) extxact from the ride with mp 182-165", the lat ter  behaving in paper chroma- 
par t ia l ly  fermented seeds; 4) securiside; 8) ext rac tob-  tography s imilar ly  to D-xylose. The presence of D-xylose 
tained from the seeds after complete  fermentation; is confirmed by positive furfural and phloroglucinol tests, 

6) securigenin, which are character is t ic  for pentoses, and by the formation 
of an osazone giving no depression of the mel t ing  point with 
D-xylose osazone. 

Up to the present t ime,  the only cardiac  glycosides that have been found to contain D-xylose are eryehroside and 
gypsobioside [5]. 

Securidaside, C34H5iO16 , m p  177-179 °, [ a ] ~  + 4 ° ± 2* (c 1. 01; methanol),  is a diglycoside. T h e s t e p w i s e e n z y m a t -  
ic hydrolysis of securidaside first gave D-glucose and the monoside securiside and then securigenin and D-xylose. 

On the basis of the results obtained, the following structures may be proposed for the compounds isolated. 

_~,0 

HO,..~ 0 I. (R= H) securigenin 

'~ ," CH.l'-'-" 
O\ ~ J ~  II. (R = D-xylose)secur i s ide  

~ OH ' III. (R = D-xylose-D-glucose)  securidaside. 
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Experimental  

Isolation of securidaside. Two kilograms of the comminuted seeds were defatted with petroleum ether and were then 

extracted with 70% alcohol until  a negative Legal react ion was obtained. The qual i ta t ive  composit ion of the extract  was 
followed by paper chromatography (cf. ,  Fig. 1, a). After concentration of the a lcohol ic  solution in vacuum, 230 g of 
extract  was obtained. The extract  was dissolved in three liters of water and the solution was extracted with a mixture of 
chloroform and alcohol  (2: 1). The chloroformtc-a lcohol ic  extract  was concentrated under vacuum, the residue (85 g) 
was dissolved in three liters of water, and with constant stirring 1 kg of alumina was added in small  portions. After a 
short period of stirring, the a lumina was f i l tered off and washed with water until a negat ive react ion for cardenolides 

was obtai~Led. 

The purified aqueous solution was concentrated under vacuum to two liters, and the cardenolides were extracted 
with a mixture of chloroform and alcohol (2: 1). After e l iminat ion  of the solvent, the residue (33.5 g) was chromato-  
graphed on a column of a lumina (3.. 2 kg). The column was washed with pure and with dilute alcohol. The process of 

elution of the cardenolides is shown in Fig. 2. 
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Fig. 2. Scheme of the elution of the cardenolides of Securi~era from an alu- 
mina column: 1) elution of securigenir~ 2) elution of securigenin, securiside, 

and securidaside; 3) elution of securidaside. 

Fractions 10-16, containing the securidaside, were combined, the solvent was evaporated off, and the residue was 
crysta l l ized from isopropyl alcohol.  This gave 13.7 g of crystal l ine securidaside. 

IsoIation of securidaside, securiside, and securigenin. Two kilograms of comminuted and defatted seeds were cov-  
ered with 8 liters of water and left  for fermentat ion in the thermostat  a t  40-42,. The hydrolysis of the glycosides was fol -  
lowed by paper chromatography (cf . ,  Fig. 1, b). After 96 hr, the fermentat ion mixture was extracted with ethyl a l co -  
hol. The completeness of the extract ion of the cardenolides was checked by Legars reaction. 

Evaporation of the a lcohol ic  solution in vacuum gave 306 g of extract.  This was dissolved in 4 liters of water and 
the glycosides were extracted with a mixture of chloroform and alcohol (9~: 1). The chloroformic extracts were evapora t -  
ed in vacuum, giving 93 g of residue. 

The residue was dissolved in 500 ml  of 50% alcohol, after which 250 g of ac t iva ted  a lumina was added with con-  
stant stirring, and this was then f i l tered off and was washed with 50% alcohol until the react ion for cardenolides wasneg-  
ative. 

The aqueous a lcohol ic  solution was concentrated in vacuum t o 4  liters and the cardenolides were extracted with a 
mixture o:f chloroform and alcohol  (2: 1). Evaporation of the ch loroformic-a lcohol ic  extract  in vacuum gave 66 g of res-  
idue, which was dissolved in a mixture of chloroform and alcohol (9: 1) and transferred to a column of a lumina (2. 3 kg). 
The colun~n was washed successively with a mixture of chloroform and alcohol, pure alcohol,  and dilute a l c o h o l  The 
process of chromatographing the cardenolides is i l lnstrated in Fig. 2. 

The evaporat ion and crysta l l izat ion of fractions 1-5 (containing the securigenin) gave 4. 5 g of crystals (from me th -  
anol), fractions 14-18 gave 4. 1 g of securiside (from ethyl alcohol), and fractions 22-23 gave 6. 2 g of securidaside 
(from isopropyl alcohol). 

Isolation of securigenin. Two kilograms of the comminuted seeds defat ted with petroleum ether were covered with 
10 ml  of water and lef t  to ferment in the thermostat  at 40-42*. The fermentat ion process was checked by paper chroma-  
tography (cL,  Fig. 1, c). After four days enzymat ic  hydrolysis, the mixture was extracted with ethyl alcohol  until the 
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Legal reaction was negative. After evaporation in vacuum, the alcoholic extract gave 285 g of residue, which was d i s -  
solved in chloroform and subjected to chromatography on a column of alumina (1. 9 kg). The process of chromatograph- 
ing the securigenin is shown in Fig. 2. 

After evaporation and crystallization from methanol of fractions 1-10 containing the securigenin, 10. 6 g of secari- 
genin was obtained. 

Summary 

The seeds of Securi~era securidaca have been found to contain a cardiac glycoside securidaside, which is secmige- 
nin xyloglucoside. By stepwise enzymatic  hydrolysis, securidaside can be decomposed into the monoxyloside securiside 
or into the aglycone and the sugar component. 

REFERENC ES 

1. V. V. Zatula, N. P. Maksyutina, and D. G. Kolesnikov, Med. prom. SSSR, 17, no. 11, 21, 1963. 
2. A. Stoll, A. Pereira, and J. Renz, Helv. Chim. Acta, 32, 293, 1949. 
3. W. Rittel and T. Reichstein, Helv. Chim. Acta, 37, 1, 61, 1954. 
4. I. F. Makarevich, M. Ya. Tropp, and D. G. Kolesnikov, DAN SSSR, 3, 136, 617, 1961. 
5. R. N. Tursunova and N. K. Abubakirov, DAN UzSSR, no. 9, 45, 1962; ZhOKh, 34, 2449, 1964. 

16 December 1964 Kharkov Scientific Research Chemical-Pharmaceut ical  Institute 

119 


