
aluminum hydride in benzene, the carbonyl group and the double bond were reduced. In the IR spectrum of the product 
obtained, with mp 207-208 ° C (Cs0HszOs), the absorption bands at 1660 and 1725 cm "l  had disappeared. It is known that 
such hydrogenation of a double bond is possible only in the case of the conjugation C = C - - C = O  [1,2]. 

The IR spectrum also confirms the presence of such conjugation in the aglycone, since there are two absorption 
maxima at 220 my (log s 4.8,  4.1). When treated with acetic anhydride in pyridine, the aglycone formed an acetate  
Cse, H5408 with mp 108-109 ° C, [aiD +30 ° (c 1.5; ethanol), mol. wt. 540-580 (cryoscopy), % OCOCHs 21 (titration). 
The percentage of acetyl  groups eor}esponds to three hydroxyls in the genin. However, the absorption band at 3400 cm "t 
had not disappeared from the IR spectrum of the acetate,  which may show the presence of a nonacetylatable OH group. 

The genin gave negative Legal and Liebermann-Burchard reactions. The shifts in the absorption maximum in the 
UV spectrum of the aglycone under the action of 94% sulfuric acid according to Walens were complete ly  different in this 
case from the shifts characteristic for steroid sapogenins [3]. 

The IR spectrum of the aglycone is extremely similar to the spectra of triterpene compounds as is also indicated by 
the empir ical  formula given above. 
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D I G I T O X I G E N I N  3 -  a - L - A R A B I N O S t D E  

S. G. Kislichenko, I. F. Makarevich, and D. G. Kolesnikov 

Khimiya Prirodnykh Soedinenii,  Vol. 5, No. 5, pp. 453-454, 1969 

Bliss and Ramstand [1], using preparative paper chromatography, have isolated from Evonymus atropurpurea Jacq. 
in the amorphous state a cardiac glycoside evatroside and have characterized it as digkoxigenin L-arabinosido-D-gIu- 
coside. The enzymatic  hydrolysis of this compound yielded the monoglycoside digitoxigenin L-arabinoside (evatro- 
monoside). However, evatromonoside was not obtained in the crystall ine state. The work of the authors mentioned in- 
duced us to synthesize digitoxigenin L-arabinoside in order to decide the presence or absence of this glycoside in the 
central Russian geographic race of European euonymus (Evonymus medirossica Klok.), the cardenolide composition of 

which we are engaged in studying [2, 3]. 

0. 

Digitoxigenin 3-c¢-L-arabinopyranoside was synthesized b.y the KOnigs-Knorr method [4] by the reaction of the 
aglycone dtgkoxigenin with O-acetyl-L-arabinosyl  bromide. The glycoside t r iacetate  formed was saponified with am- 
monia in methanol.  After being freed from accompanying substances by chromatography on alumina and crystall ization 
from water, the glycoside was obtained in the pure state. It melted at 165-168 ° C; [ a ]~  +13.8 * 5 ° (c 0.4; methanol).  
It dissolved in concentrated sulfuric acid giving colorations, rain: 0) brown; 1) yellow; 16) yellow-orange; 45) red. On 
acid hydrolysis by Mannich's method [5], it  formed digitoxigenin and L-arabinose. The configuration of the glycosidic 
bond was established by a comparison of molecular rotations using Klyne's rule [6], and the size of the oxide ring for the 
carbohydrate component on the basis of the stability of  the glycoside to hydrolysis with dilute acids [7, 8]. 
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A careful chromatographic investigation of the combined cardenolides from Evonymus medirossica Kloc. ,  using 
the digitoxigenin L-arabinoside synthesized as a reference sample, showed that the glycoside is not present in the species 
of euonymus that we are investigating. 
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THE S T R U C T U R E  OF SPIREINE 

V. D. Gol:bunov, A. [. Ban'kovskii, M. E. Perel'son, and O. S. Chizhov 

Khimiya Prirodnykh Soedinenii, Vol. 5, No. 5, p. 454, 1969 

The isolation from Spireae japonica of a new alkaloid spireine C2zHzTO4N with mp 230 ° C (from ethanol) has been 
reported previously [i]. 

The molecular weight, determined mass-spectrometrically (M + ion, m/e 369), is in agreement with the empirical 
formula of spireine. The molecule of spireine contains two keto groups in unstrained rings (1723 cm'Z), a tertiary amide 
grouping (11683 cm'l), and a tertiary hydroxyl group (8428 era-l), as is shown by a study of the IR spectra of spireine, 
its hydrochloride, and its dihydro and tetrahydro derivatives with the measurement of the integral intensities of the car- 
bonyl bands. 

The NMR spectra of spireine and its derivatives have shown the presence in its structure of two methyl groups on 

CH~=C / I quaternar ycarbon atoms (1.44 and 1.49 ppm) and the groupings (4.81 and 4.97 ppm) and --  C -- CH~ - -  N --  C =O, 
\ I J I 

(51 = 2.0[i; ppm; 5 z = 2.47 ppm; I = 9.0 Hz. A study of the NMR and mass spectr a of deuterated spireine and tetrahydro- 

spireine shows the presence in it o f  three hydrogen atoms in -- C--CH -- C -- CH --C --  or -- C- -  CH -- C --  groupings. 
I I II I I II I J 

O O 
When spireine was heated with selenium at 340 ° C, a compound (I), C=0HzTO~N, was obtained. Under similar con- 

ditions, Japanese authors [2] obtained compound III from the alkaloid (II) isolated from the same species of Spirea. On 
the basis of these results and also the IR, NMR, and mass spectra, the structure I may be put forward for the substance 
CzoH2702N. 

,R=o 
=R=2H L[ -t~ 
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