
S T R U C T U R E  AND P R O P E R T I E S  OF E L E U T H E R O C I D E  B,  

T H E  G L Y C O S I D E  OF E l e u t h e r o c o c c u s  s e n t i c o s u s  M a x i m  

Y u . S .  O v o d o v ,  G . M .  F r o l o v a ,  
A . K .  D z i z e n k o , a n d V . I .  L i t v i n e n k o  

UDC 541.6+547o918 

The wide biological action spec t rum of eleutherocides has been noted ear l ier ,  these being glycosides 
f rom the root of Eleutherococcus senttcosus Maxim [1]. In par t icu lar  the high protect ive effect of eleuthero- 
clde B against radiation sickness [2] was indicated. We have p repared  six eleutheroctdes f rom the root of 
Eleutherocoecus,  and the s t ruc ture  of five of these was established [3-5]. In this ar t icle  we descr ibe the 
proper t ies  of eleutherocide B, which is one of the main glycosides of eleutherococcus,  and show that it is 
identical with syringa,  this being a fl -glucoside of sinapic alcohol which has been produced previously f rom 
the syr inga  root (Syrtnga sp. L) [6, 7]. 

The main syr tnga  sample was obtained f rom the root of syren  (Syringa vulgarts  L.) using a somewhat 
modified method [81. It should be noted that the syringide is isolated after aqueous extraction in the form 
of a crys ta l l ine  hydrate, whereas eleutherocide B is obtained by extraction of the eleutherococcus root with 
methanol,  and its molecule is devoid of water of crysta l l izat ion.  Both glucosides are identical in the r e -  
rosining proper t ies  (see Table 1). Both glueosidesbehave identically inpaper  and th in- layer  chromatography.  
With concentrated H2SO 4 they both give a charac te r i s t i c  bIue colorat ion followed by the deposition of a blue 
residue.  

Eleutherocide B, as also the syringide,  easi ly undergoes hydrolysis  withdilute acids and bases with 
the formation of one mole of glucose and the ve ry  labile substance henin, which like stnaptc alcohol easily 
undergoes fur ther  change with the formation of dimers  and po lymers .  The specific rotation of both gluco- 
sides indicates the presence  of a ~-glucoside bond. On t rea tment  of eleutherocide B with p-glueostdase  
f rom Gorkt almond, sinapic alcohol is formed as the main product,  together with two products result ing 
f rom its fur ther  t ransformat ion.  Acetylation of the enzyme hydrolysis  products and subsequent chromato-  
graphy yielded the acetate of the main product,  which according to NMR and mass  spectrographic  data 
(Fig. 1) is the diacetate of sinapic alcohol. The infrared, ultraviolet ,  and NMR spect ra  (Fig. 2) of both glu- 
cosides are identical and confirm the p resence  of the phenylpropane ring in the molecule of henin, with a 
symmet r i ca l  a r rangement  of both methoxyl groups, and a double bond in the side chain. This indeed is 

TABLE 1. Analytical Data for  Eleutherocide B and Syringin 

Analytical data Eleutherocide B Syringin 

Empirical formula C,aH~409 C17II~409.H20 
Temperature rap, ~ 188--190 189--190 

(From alcohol -- CHCla) (From alcohol -- CI-ICl3~ 
[(~]D 20 

C, % Found 
Calculated 

H, % Found 
Calculated 

OCH3, % [Sound 
Calculated 

Mol. wt. Found * 
Acetates Calculated 

Found 
Glncose, "7o Calculatd 

--21,13 (B CH~OH) 
54,62; 54,68 

54,84 
6,51; 6,43 

6,45 
16,54; 16,67 

16,66 
583 
582 

44,8 
43,8 

--17.34 (B H20) 
52,22; 52,20 

52,30 
6,67; 6,81 

6,66 
16,55; 16,46 

15,89 
583 
582 
44,2 
41,8 

*The molecular weight was determined by the mass spectrometric method. 
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Fig. 1. NMR spec t rum (1) and mass  spec t rum (2) of acetyl-  
ated benin B. 

confirmed by the positive Mtiller reaction at the pyrogallol  grouping, with a basic  melt of eleutherockle B, 
which leads to the formation of gallic and syringic acids, and also by the rapid absorption of bromine with- 
out evolution of hydrogen bromide and easy hydrolysis  in aqueous ethanol at room temperature  with the 
formation of the dthydro derivative.  

EXPERIMENTAL METHOD 

Apart from the general experimental conditions described earlier in [3] [t should be noted that the 
NMR spectra were obtained with a type JNM-C-60 radiospectrometer, the mass spectra with a standard 
MKh-1303 instrument, the ultraviolet spectra with a type SF-4A spectrophotometer, the specific rotation 
with a type SPY-E spectropolarimeter, and the melting point on a Boietius table. The method described 
in [9] was used for the quantitative determination of glucose [9]. 

UH 

(d) J ~ ( c ;  

GH 

(d) / ~ . j  

OH 

t I ] 
7 6 5 

(q) 
(a) ~b~,, (c) 

(d)A(d) 

(q) H3co" Y" 0% re; 
O;L, 

TML? 

TMC 

~__ 2 

(qJ (a) (b) (�9 r~c C'tt~CH2-~HzOH 
(d)~(d) 

(o) ~ (q) H~co4,/" ocH3 (qJ 

3 2 i 0 

~ppm 
Fig. 2.NMR spectra (in CD3OD ) of eleutherocide B (i), Syr- 
ingin (2), and the dihydro derivative of eleutherocide B (3). 
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The production of e leutherocide B is descr ibed in [3]. On acetylation with acetic anhydride in pyr id-  
inc the acetate  of e leutherocide  B is formed,  mp 105-106.5~C (from ethanol).  Found: C 55.81, 55.80; H 5.93, 
6.21; OAc 35~ 35.39%. C27It34Oi4. Calculated: C 55.67; tt 5.84; OAc 36o94%. 

Hydrogenation. A solution of 1.082 g of eleutherocide B in 50 ml of ethanol was s t i r r ed  for 39 h with 
254 mg of a P t /C ca ta lys t  sa turated with hydrogen. This resul ted in the absorption of 79 ml of II 2 and the 
format ion  of the dihydro der ivat ive  of the glucoside, rap 149.5-150.3~ (CtIC13)o Found: C 54.46, 54.52; 
H 7.41, 7,20; OCH 315.98, 15.94%. C17tI2GO 9. Calculated: C 54.54; It 6.95; OCH 316.55%o 

Enzymolys is .  Two hundred ml of the glucoside was t reated for  three days at 37~C with excess fi- 
glucosidase.  The enzymolysis  product  was ext rac ted  with ether ,  acetylated,  and purif ied by chromatography 
on SiO 2 [3]. This gave 45 ml of the diacetate of sinapic alcohol. 

C O N C L U S I O N S  

It is shown that e leutherocide B is identical with syringin, and is the fi-glucoside of sinapic alcohol. 
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