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F r o m  the seeds  of Cheiranthus  allioni hort .  {plains e r y s i m u m ) ,  family  Cruc i f e rae ,  we have obtained 
another  two card iac  g lycos ides  prev ious ly  denoted by the symbols  M-66A and M-81Ch. The f i r s t  was ob- 
tained by the par t i t ion  ch romatography  of a highly po la r  f rac t ion  of g lycos ides  on cel lulose  in the t o l u e n e -  
b u t a n - l - o l  (1 : 2 ) /wa te r  sys tem,  and the second by adsorpt ion chromatography  on a lumina of the "modera t e ly  
po la r "  f rac t ions  [1]. 

Glycoside M-66A, named, a f t e r  i ts  s t ruc tu re  had been es tabl ished,  glucobipindogulomethyloside,  is 
one of the mos t  important  carden01ides of the plant invest igated.  The e l emen ta ry  analys is  and the molecu-  
l a r  weight found (for method, see [2]) agree  well with the composi t ion  C~H~4Ot~. The IR spec t rum is c h a r -  
ac te r i zed  by the p r e s ence  of the following functional groups:  a band with ~ts m a x i m u m  at 3390 cm -~, OH 

J 
2940 and 2880 cm -1, --  CH, 7 C H .  , and - C H  3 groups;  1734 cm -1, - C  =O of a butenolide ring; 1624 group; 

l / 

cm -1, \ C = C  / of a butenolide ring. / \ 

Under  the influence of an enzyme p repa ra t ion  obtained f rom the pancrea t i c  juice of the grape  snail,  
glucobipindogulomethyloside hydrolyzed,  forming a monoglycoside and D-glucose .  F r o m  the products  of 
acid hydrolys is ,  and a lso  by a d i rec t  compar i son  with a sample ,  the monoglycoside was identified as blpindo- 
gulomethyloside [3], which is bipindogenin 3~-O-f l -D-gulomethylopyranos ide .  

In view of the compara t ive  ease  of hydrolys is  of D-gulomethylos ides ,  we a t tempted  to isolate  a biose  
f r o m  the diglycoside.  Hydrolys is  with 0.22 N sulfuric acid at 100°C led to the fo rmat ion  of D-glucose,  D- 
gulomethylose ,  and a d isacchar ide ,  with the predominance  of the l a t t e r .  By p r e p a r a t i v e  chromatography  
on paper ,  the d isacchar ide  was obtained in the pure  state and proved  to be identical with e rycord inobiose  
which, as has been es tab l i shed  prev ious ly  is 4 -O-f i -g lucopyranosy l -D-gu lomethy lose  [4]. On the bas i s  of 
the facts  obtained, glucobipindogulomethyloside (M-66A) can be cha rac t e r i zed  as 5/3,11~,14fl-trihydroxy- 
ca rd -20  (22)-enolide-3fi-O[O-fl-D--glucopyranosyl-  (1--*4)-/3-D-gulomethylopyranoside],  and its s t ruc tu re  
can be e x p r e s s e d  by the following formula :  
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The considerable amount of the diglycoside glucobipindogulomethyloside in plains erysimum has 
suggested the possibil ity of the existence of the native monoglyeoside correspondi~to it,bipindogulomethy].- 
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eside.  A d i rec ted  sea rch  conf i rmed  this  hypothesis .  The glycoside M-81Ch was found in individual f r a c -  
t ions obtained prev ious ly  in the isolat ion of al l is ide [1]. By being chromatographed  twice on alumina,  it 
was isolated in the pure  s tate  and was identified both f rom the products  of its hydrolys is  and by d i rec t  c o m -  
par i son  with an authentic sample .  

The card iac  glycoside uzar igenin  3f i -O-[O-3-D-glucopyranosyl - (1  ~4) f l -D-glucopyranos ide]  (M-64) 
isolated previous ly  f rom Cheiranthus allioni hort .  and descr ibed  previous ly  [8] we have compared  with a 
sample  of uzar in  kindly given to us by Prof .  T. Reichstein.  As was assumed,  these glycosides  proved not 
to be identical,  obviously differing in the s i tes  of a t tachment  of the te rminal  D-glucose .  We cons ider  it 
des i rable  to call  the new glycoside M-64 neouzarin.  

E X P E R I M E N T A L  

The methods of isolating bipindogulomethyloside and g lucobip indo~lomethylos ide  were  s i m i l a r  to 
• those descr ibed  prev ious ly  [1, 5]. 

Bipindogulomethyloside (M-81Ch). The glycoside was c rys ta l l i zed  f r o m  i s o p r o p a n o l - e t h e r ,  mp 150- 
154/168-170°C, [o t ]~-16.0  ±3 ° (c 0.45; methanol).  In the c h l o r o f o r m - t e t r a h y d r o f u r a n  (1 : 1 ) / fo rmamide  
sys tem,  Rbipindogulomethyloside = 1.00. In concentra ted  H2SO 4 it fo rmed  co lors  s i m i l a r  to the colorat ions  
of a sample  of the cardenol ide .  

The glycoside (15 rag) was hydrolyzed by the Mann ich -S iewer t  method for  47 h [6]. The aglycone 
f rac t ion  contained a cardenolide identical,  according to p a p e r  chromatography,  with bipindogenin. The 
sugar  component and the phenylosazone obtained f rom it were  identical,  according  to the i r  R f  values with 
D-gulomethylose  and its phenylosazone.  

Glucobipindogulomethyloside OVI-66A). The mel t ing  point of the glycoside was 192-195°C {from buta-  
nol), [ ~ ] ~ - 3 1 . 0  :~3 ° (c 1.00; methanol) .  In concentra ted  H2SO 4 it gave the following colorat ions  changing 
with t ime:  0 rain - orange;  1 rain - orange-brown;  60 rain - violet; 180 rain - b lue-vio le t .  In the t o l u e n e -  
b u t a n - l - o l  ( 1 : 2 ) / w a t e r  sys tem,  Rglucoal l is ide =0.68. Molecular  weight: fodnd 711.2 (method descr ibed  
p rev ious ly  [2]); calculated for  CssHs4OI0 714.8. The e l emen ta ry  analys is  also cor responded  to the molecu la r  
fo rmula  given. 

Enzymat ic  Hydrolys is  of Glucobipindogulomethyloside.  The diglycoside was hydrolyzed with an en-  
zyme p repa ra t ion  f r o m  the grape  snail  and the hydrolys is  products  were  separa ted  as descr ibed  previous ly  
[7]. The monosacchar ide  was c rys ta l l i zed  f r o m  e t h a n o l - e t h e r .  Its mel t ing point was 144-146°C; a mix -  
ture  with a sample  of D-glucose a lso  had nap 144-146°C. P a p e r  Chromatography showed the same  R f v a l u e s  
as D-glucose.  The monoglycoside had mp 150-153/167-169°C, [ c d ~ -  1 6 . 6 - 2  ° (c 0.82; methanol) .  On pape r  
chromatography,  Rbipindogulomethyloside = 1.00. A mix ture  with dipindogulomethyloside gave no dep re s -  
sion of the mel t ing point (150-153/167-170°C). 

The monoglycoside (30 mg) was hydrolyzed by the Mann ich -S iewer t  method [6] for  70 h. The aglycone 
f rac t ion  of the hydrolyzate ,  according to p a p e r  chromatography ,  consis ted of bipindogenin and i ts  anhydro 
der iva t ives .  The ca rbohydra te  component  and the phenylosazone obtained f r o m  it showed R f  values c o r -  
responding to D-gulomethylose  and gulomethylose  phenylosazone.  

E ~ c o r d i n o b i o s e  f r o m  Glucobipindo~ulomethyloside.  Glucobipindogulomethyloside (0.15 g) was d i s -  
solved in 7 ml  of 0.22 N sulfuric acid and the solution was heated in a sealed tube at 100°C for  2. Then it 
was neutra l ized with ba r ium carbonate ,  f i l tered through a l aye r  of k ieselguhr ,  and evapora ted .  It was 
chromatographed  on seven sheets  of p a p e r  (18 × 60 cm) in the b u t a n - l - o l - a c e t i c  acid (4 : 1) /water  sys t em.  
The chromatographic  p a p e r  was p rev ious ly  washed carefu l ly  with disti l led water .  The c h r o m a t o g r a m s  
were  dried and the zones of the mos t  po la r  ca rbohydra te  component - the p r e sumed  d isacchar ide  - were  
cut out. The d i s sachar ide  was t r a n s f e r r e d  into aqueous solution and the solution was evapora ted .  The 
product  was c rys ta l l i zed  f r o m  m e t h a n o l - b u t a n - i - o l ,  using e rycord inobiose  as seed.  The c r y s t a l s  obtained 
had mp 133-136/159-163°C. A mix ture  with a sample  of e rycord inobiose  gave no depress ion  of the mel t ing 
point (133-136/160-163°C). On chromatography  on paper ,  the sugar  showed Rerycord inobiose  = 1.00. 

S U M M A R Y  

Another two cardiac  g lycosides  have been isolated f r o m  the seeds  of Cheiranthus allioni hort .  One of 
them has been identified as bipinogulomethyloside.  The second, which we have cal led glucobipindogulo- 
methyloside  is new and is bipindogenin 3/~-O-[O-fi-D-glucopyranosyl-(1 ~4) - /~-D-gulomethylopyranos ide] .  
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The glycoside M-64 isolated previously from this plant, which is uzarigenen 3/~-O-[O-fl-D-gluco- 
pyranosyl-(1--4)-fl-D-glucopyranoside] is also new and has been called neouzarin. 

le 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

L I T E R A T U R E  C I T E D  

I. F. Makarevich, O. I. Klimenko, and D. G. Kolesnikov, Khim. Prirodn. Soedin., 188 (1969). 
I. F. Makarevich and D. G. Kolesnikov, Khim. Prirodn. S~din. ,  125 (1972). 
I. F. Makarevich, Khim. Prirodn. Soedin., 178 (1974). 
I. F. Makarevich, Khim. Prirodn. Soedin., 50 (1973). 
I. F. Makarevich, Khim. Prirodn. Soedin., 566 (1970). 
C. Mannich and G. Siewert, Ber., 75, 736 (1942). 
I. F. Makarevich, Khim. Prirodn. Soedin., 40 (1971). 
I. F. Makarevich, Khim. Prirodn. Soedin., 681 (1972). 

761 


