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We have investigated the cardenolide composition of the leaves of Erysimum eheiranthoides L. (treacle mustard) 
fairly thoroughly [1, 2]. However, only erysimin has so far been obtained from the seeds of this plant [3]. By means of 
paper chromatography it has been shown [3-5] that the seeds of treacle mustard contain a complex mixture of cardenol- 
ides. Consequently, it was of interest to study the cardenolides of its seeds in more detail. 

Composition and Properties of the Cardenolides of the Seeds of Treacle Mustard 

Substance 

Str. ophanthi - 
din 

Erysimin 
Corchoro - 

side A 
Deglucoery - 

cordin 
Helveti- 

COSO1 
Glucodigifuco- 

side 
Erychroside 

Erysimoside 

Erychrosol 

Erysimosol 

Er~cordin 

Erythriside 

Empirical Mp, °C 
formula 

C 2 3 H 3 2 0 6  230--233 

C29H4sO 9 177--178 
C29H4~O9 154--157 

C~9H4~O9 162--164 

C29H~409 147--151 

CasHs~Ola 188--192 

Ca~HsoOls 242--248 

C75H52014 171--173 

Cs~Hs~O13 228--232 

C35H~4Ori 173--176 

C35H54014 200--203 

C4oH6oO~8 194--197 

[a]  D in 
methanol 

deg. 

+45.2+5 

+24.8_+2 
+ 9.3+3 

--21.4_+2 

+27.0+3 

- 7.8_+4 

+17.6_+2 

+19.4_+2 

+18.9±3 

-F22.6~3 

--25,4±2 

-F 5,2±3 

Aglycone 

Strophanthidin 

~trophanthidin 
Strophanthidin 

C annogenol 

Strophanthidol 

Digitoxygenin 

Strophanthidin 

Strophanthidin 

Strophanthidol 

S trophanthidol 

Cannogenol 

Strophanthidin 

Sugar component* 

D -digitoxose 
D -bolvinose 

D -gulomethylose 

D -digitoxose 

D-fucose + 
D -glucose 
D-digitoxose + 
D-xylose 
D--di~itoxose + 
D -gl~cose 
D -digitoxose + 
D -xylose 
D -digitoxose + 
D -glfieose 
D -gulomethylose 
D-glucose 

-aigitoxose + 
D-xylose + 
D -glucose 

Yield, %on 
weight of dry 
raw material 

0.001 

0.012 
0.001 

0.016 

0.005 

0.007 

0.016 

0.120 

0.018 

0.011 

0,040 

0.001 

* All the monosaccharides mentioned are present in the glycosides in the pyranose 
form and are linked by B-glycosidic bonds. 

We, have obtained 12 cardenolides in the pure crystalline state: strophanthidin, erysimin, corchoroside A, de-  
glucoerycordin, helveticosol, glucodigifucoside, erychroside, erychrosol, erysimoside, erysimosol, erycordin, and 
erythriside, and also one glycoside in the amorphous state, provisionally called IM-17 (Table). All the substances, 
except for erychrosol, were isolated by adsorption chromatography of purified extracts on alumina. Erychrosol was ob- 
tained by means of partition chromatography on cellulose. The methods of purification and chromatography are essen- 
tially the same as in preceding communications [1]. 

The main component of the cardenolides of the seeds of the treacle mustard is erysimoside, while in the leaves of 
the same plant the component present in predominating amount is erychroside, which we have proposed as a medicinal 
substance. As compared with the leaves, the seeds of this plant contain considerably more "reduced" glycosides: 
helveticesol, erychrosol, and erysimosol, i . e . ,  glycosides based on the aglycone strophanthidol. 

The t reacle  mustard seed cardenolides under consideration have four aglyeones - strophanthidin, strophanthidol, 
cannogenol, and digitoxigenin; and six D-monosaecharides - digitoxose, boivinose, gulomethylose, fucose, xylose, -; 
glucose. 
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Two sesquiterpene lactones have previously been isolated from Carpesium abrotanoides L. : carpesia laetone [1, 2] 
with bp 200-202/5 mm and composit ion C~5H200 s, and carabrone with mp 90-91", [a]D + 116.9 ° and empir ica l  formula 

C15H~008 [3]. 

The sesquiterpene lactone content of other representatives of the genus Carpesium has not been invest igated.  

We have studied Carpesium eximium C. Winkler (C .  macrocephalum French. et Say . ) .  It has been established 
provisionally that the leaves of this plant contain 7-1actones- The Carpesium eximium was col lec ted  in July 1964 in the 

south of Primorskii Krai.  

Aqueous extract ion of the leaves and flower heads [4] gave a colorless crystal l ine substance with mp 155-157.5 °. 
The th in- layer  chromatography of this substance, as well as of its mother liquor, ort a lumina in the petroleum e t h e r -  
b e n z e n e - c h l o r o f o r m - m e t h a n o l  ( 5 : 4 : 1 : 2) system gave only one spot with R] 0.74.  

The IR spectrum of the compound obtained had absorption bands of an OH group (8450 c m ' l ) ,  an ix, B-unsaturated 
7-1actone (1745, 1672 cm-1),  and a double bond (1647 c m ' l ) .  Found, %: C 74.20,  74.29; H 8.14,  8.08; mol,  wt. 

284. Calcula ted for C17H2zO3, %: C 74.45, 8.02; tool.  wt. 274. 

The presence of a lactone ring was confirmed by the solubil i ty of the substance in alkal ies  on heat ing.  This sub- 

stance is readi ly  soluble in atcohol and ether.  

On comparing the results obtained for the substance isolated with l i terature data ,  we came to the conclusion that 

i t  is probably a new, previously unreported sesquiterpene lac tone.  
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We have previously isolated plantagonine and indicaine from the ep igea l  part of Pedicularis o l s a e  [1]. In the 
present communicat ion  the structure of these alkaloids is considered,  tndica ine  is a cyc l ic  aminoaldehyde,  and ox ida -  

t ion converts it into plantagonine.  

The UV spectrum of plantagonine has one maximum at 270 mp (lg s 3.12),  which is character is t ic  of alkaloids 

of the pyridine series [2]. 
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