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We have studied the flowers of S}rrenia siliculosa Andr. Z. which contain a considerable amount of ftavonoid com- 
pounds as well as cardiac glycosides. The qualitative flavonoid composition of the flowers of this plant was established 
by two-dimensional paper chromatography. No less than eight flavonoid substances were detected. 

k comparison of the intensities of the colorations after the spots had been revealed showed that .Sytenia flowers 
contain the substances denoted on the plan of the two-dimensional chromatogram by the numbers 5 and 6 in consider- 
ably larger amounts than the other six flavonoids. 

UV Spectra of Flassilin and its Derivatives 
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By chromatography on Kapron, three flavonoid compounds were isolated from S yrenia flowers. Stepwis¢ acid and 
enzymatic hydrolysis, the alkaline degradation of the aglycones, and the oxidation of the glycosides with hydrogen 
peroxide enabled two of them to be identified with glycosides isolated previously, pasternoside and desglucopasterno- 
side [1]. fhe third glycoside, which we have called flassilin, is a new compound, in all probability. The aglycone of 
flassilin was identified as quercetin, and the sugar component was found to contain one molecule each of glucose and 
rhamnose. When flassilin was treated with dilute acid, stepwise hydrolysis took place with the formation first of quer- 
cettn monoglucoside and then of the aglycone. 

The position of the sugar component was established by the oxidation of flassilin and of desglucoflassilin with 
hydrogen peroxide [2], by the reaction of the two glycosides with zirconyl nitrate and citric acid [3], and by their UV 
absorption spectra. The details of the UV spectra, which are given in the table, showed that the sugar component is 
present at C-3 in the form of a glucosidorhamncse. 

the linkage of the sugars in the glycoside was established by treating the glucoside with a specific snail enzyme 
preparation [4]. In the first minutes of hydrolysis quercetin monorhamnoside and glucose were found, and after 5-6 min 
quercetin and rhamnose appeared in the hydrolyzate. This indicates a 8-glycosidic linkage of the two monoses and that 
the rhamnose is directly attached to quercetin. 

The high rate of acid hydrolysis with dilute acid indicates the furanose form of the monoses present in flassilin, 
which is also confirmed by the IR spectra (Fig. 2) and by a comparison of molecular rotations. 

[M]~ Kph imp]" #Ph ~C #~, aC./¢ M 
Flassilin --528.0 0.60 --317.0 219.0 0.74 --162.0 

Desglucoflassilin --180.0 0.54 --98.0 . . . .  
Methyl 3-D- 

glucofuranoside --148.0 1.0 --148.0 - -  --14 
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Kph ~" 
Mol. rot.  of phenyl glucoside 
Mol. rot. of flavone glucoside ; 

KM = Mol. rot. of methyl  glucoside 
Mol. rot. of phenyl glucoside " 

Thus, the results obtained enable flassilin to be character ized provisionally as quercetin 3 - (8 -L - rhamnofu rano -  
syl-45-D-glucofuranoside). 
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Fig.  1. Two-dimensional  paper chromatogram of 
an extract  of flowers of Syrenia sil iculosa. 
I) 15% acet ic  acid;  II) b u t a n o l -  acet ic  a c i d -  
water (4 : 1 : 6). 5) pastemoside; 6) flassflin; 

7) deglucopastemoside,  

Experimental  

Chromatosraphic analysis. The flowers of Syrenia 
siliculosa (20 g) were extracted three t imes with 70% 
ethanol (60-ml  portions), the extract  was evaporated in 
vacuum, the residue was dissolved in 10 ml of hot water, 
and the solution was chromatographed on Gosznak paper 
(30 × 80 cm).  The chromatograms were revealed with 
10% methanol ic  alkal i  (see Fig.  1). 

Isolation and separation of the flavonoids flassilin, 
pasternoside, and des$1ucopasternoside. Two kiIograms 
of Syrenia siliculosa flowers were extracted with two 
10- I  portions of ethanol .  The ethanolic extracts were 
evaporated in vacuum and the residue was treated several 
t imes with O. 5-1 portions of water. The aqueous extracts 
were f i l tered,  purified with ether, and chromatographed 
on a column containing 0.8 kg of Kapron. The column 
was eluted with water and then with ethanol,  1-I  f rac -  
tions being col lected from the moment when flavonoids 
appeared in the e luate .  

Fractions 1 -6  contained the flavonoid flassilin. After 
they had been evaporated to small  bulk, bright yellow 
crystals with rnp 182-185 ° C deposited.  Fractions 9 -15  

contained pasternoside, which crystal l ized from the evaporated eluates in the form of light yellow needles with mp 
235-237* C. Fractions 9-23 ,  eluted from the column with 40% ethanol,  contained desglucopasternoside, which 
crystal l ized in the form of short yellow needles with mp 222--224 ° C. 
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Fig. 2. IR spectrum of flassflin. 

Flassil in.  The glycoside is sparingly soluble in water and alcohol and insoluble in ether, gives a dark green 
colorat ion with ferric chloride,  a bright yellow coloration with a lkal i ,  reduces ammoniaca l  silver nitrate solution, and 

g. 

does not give a positive reaction with zirconyl chloride and ci t r ic  acid.  [ a ] ~  - 6 6 . 5  ° (c 1 .0;  d imethylformamide) .  

Found, %: C 56.12; H 4.58.  Calculated for C27H26014, %o"- C 55.92; H 4.53.  

Acid h}rdrolysis of flassilin. With heating,  0.5 g of the glycoside was dissolved in 200 ml of water, and then 
3 ml of hydrochloric acid was added in the solution and it was heated for 15 min.  The precipi tate  that deposited was 
f i l tered off, washed with water and dried. Yield of the aglycone 0.25 g (50% on the glycoside).  

The aglycone had mp 314-315" C and composition ClsH100?; after recrystal l izat ion from aqueous alcohol it gave 
no depression of the mel t ing point with an authentic sample of quercetin and had an ident ica l  Rf value in the ben-  
z e n e -  ethyl a c e t a t e -  acet ic  acid--  formamide (23 .5  : 74.5 : 2 : I )  systems. The products of alkaline degradation con-  

firmed the ident i ty  of flassilin aglycone as quercetin.  
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The acid hydrolyzate  was treated in the usual way [2] and was analyzed in the b u t a n o l -  acet ic  a c i d -  water 

(4  : 1 : 5) and p y r i d i n e -  ethyl a c e t a t e -  acet ic  a c i d -  water (1 : 4:  1 : 5) systems. The hydrolyzate gave two spots with 
Rf values corresponding to rhamnose and glucose. 0.5 g of flassilin was dissolved in 200 ml of hot water, treated with 

1 ml of hydrochloric acid,  and hydrolyzed at 45 ° C for 15 min.  The hydrolyzate  was rapidly neutral ized and was 
analyzed by paper chromatography in the b e n z e n e -  ethyl ace ta te - -  acet ic  a c i d -  formamide (23 .5  : 74.5 : 2 : 1) system. 
Three spots were seen, one with Rf 0.62 ident ica l  with quercetin, another at the start ident ical  with the in i t ia l  f lass-  
i l in ,  and the third with Rf 0.22, which had appeared as a result of par t ia l  hydrolysis. 

To isolate the desglucoflassilin formed, the hydrolyzate was chromatographed on 100 g of Kapron sorbent. The 
flavonoid with Rf 0.22 was eluted with 40°1o ethanol and, after evaporation of the eluates,  was crystal l ized from 
aqueous ethanol .  The glycoside isolated,  with mp 186-187 ° C, was sparingly soluble in water, gave a green coloration 
with ferric chloride and a yel low precipi ta te  with lead aceta te ,  reduced ammoniaca l  f i l ter  solution, and gave a positive 
react ion with magnesium and hydrochloric acid and a negative one with zirconyl nitrate and ci t r ic  ac id .  [ a ] ~  - 4 0 . 4 "  
(c 0.05; methanol) .  Acid hydrolysis with 1% hydrochloric acid for 20 rain led to the split t ing off of quercetin and 
rhamnose. 

Found, %: C 58.46= H 4.21.  Calcula ted for C21HlsO10, %: C 58.60; H 4 .18 .  

Oxidation with HzOz. Flassilin and desglucoflassilin (0 .1  g each )were  oxidized by Chaudler and Harper's method 
[2]. G lucosidorhamnose and rhamnose respect ive ly ,  were obtained.  

E_.nzymatic hydrolysis of flassiliu and des~lucoflassilin. A suspension of 0.01 g of snail enzyme preparation in 
2 ml of water was added to a solution of 0.01 g of flassilin in 150 ml of water, and the mixture was left in a the rmo-  
stated vessel at 37 ° C.  Every 2 min for 1 hr, samples were taken for chromatographic analysis for carbohydrates and 
flavonoids.  This showed that flassilin was hydrolyzed after only 2 rain with the formation of desglucoflassilin and after 
4 - 6  min the aglycone quercetin was found in the hydrolyzate .  

8y analyzing the carbohydrate components of the hydrolyzate ,  it  could be seen that in the first few minutes of 
hydrolysis only glucose was formed and then with the appearance of quercetin in the hydrolyzate ,  rhamnose was found 
in addit ion to glucose. The comple te  hydrolysis to the aglycone took 30 min.  Under s imilar  conditions, 1 .0  g of 
flassilin was hydrolyzed for 10 mira T h e  hydrolyzate was separated chromatographical ly  on Kapron, giving 0.3 g of 
quercet ia  monoglycoside ident ica l  with the desglucoflassilin obtained after acid hydrolysis. 

Pasternoside. Composition CzsH2sOt4, mp 235-237 ° C, giving no depression of the mel t ing point with an authen-  
t ic  sample of pasternoside from parsnip. The glycoside and its derivatives were ident ica l  in al l  their properties with 
the l a t t e r  [6]. 

Desglucopasternoside. Composition Cz~Hz0Ol0 with mp 2 2 2 - 2 2 4  ° C, giving no depression of the mel t ing point 
with an authentic sample of desglucopastemoside from parsnip and ident ica l  with the la t ter  in all  its properties [6]. 

Summary 

Three flavonoid glycosides have been isolated from the flowers of S~rrenia siliculosa Andr. Z . :  pasternoside, 
desglucopasternoside, and a new flavonoid flassilin having the structure of quercetin 3-B-L-rhamnofuranosyl-8-D-  
glucofuranoside. 
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