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As already reported [1-3],  the seeds of Cheiranthus allioni Hort. (Erys imum asperum,  plains  erysimum) has 
yielded a number  of cardiac glycosides: e rys imin ,  desglucoerycordin,  glucodigifucoside, e rys imoside ,  erycordin ,  
al l is ide,  and alliotoxin. Maksyutina [4] has also isolated al l ionin and violin. Continuing our study of the seeds of this 
plant,  we have isolated four more  glycosides (of the group of cardenolides of "moderate" polar i ty  [1]). Three  of them 
have been identified as helveticosol [5], e rys imosol  [6-8],  and desglucocheirotoxin [9]. The fourth cardenolide,  which 
we have called[ "cheiranthoside" is new. A sample of all ionin kindly given to us by N. P. Maksyutina proved, according 
to its paper -chromatographic  behavior,  mixed mel t ing point, and color  react ions with H2SO4, to be identical with 
glucodigifucoside [10, 11]. 

Cheiranthoside has the composit ion C29H¢209, which corresponds  to that of a steroid monoglycoside.  Its UV 

spec t rum shows two absorpt ion maxima:  k C2H~OH 217 and 296 rap (loge 4.19 and 1.73). The f i r s t  of them is due to 
max 

a butenolide r ing and the second to an aldehyde group. The p resence  of an aldehyde group was confirmed by the 
format ion of an acid on oxidation with potass ium permanganate .  The glycoside was very readi ly oxidized in solution 
by a tmospher ic  oxygen, which complicated the determinat ion of its s t ructure .  Consequently it was converted,  by 
reduct ion with sodium borohydride,  into the more  stable compound If. The mel t ing point of the la t ter ,  a mixed 
mel t ing point test, the resu l t s  of paper  chromatography, and the IR spectrum (takenby I. P. Kovalev) showed its 
identity with desglucoerycordin,  which is cannogenol 3-f l-D-gulomethylopyranoside (If) [12]. 
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When compound II was hydrolyzed by the Mannich-Siewert  method [13], the aglycone and a monosacchar ide  were 
obtained in the pure  state and were identified, respect ively,  as cannogenol (II1) and D-gulomethylose (IV). On this 
bas is ,  it was concluded that cheiranthoside is cannogenin 3-f i-D-gulomethylopyranoside (1). The hydrolysis  of the 
glycoside (I) ca r r i ed  out on a mic ro  scale  and an investigation of the hydrolysis  products by paper  chromatography 
confirmed that the aglycone of cheiranthoside is cannogenin (V) (a sample of cannogenin was kindly given to us by 
Prof. N. K. Abubakirov) and the sugar  component is D-gulomethylose.  Thus, cheiranthoside (I) can be charac ter ized  
as 3fl-(O-fi-D.-gu••methy•opyranosy•- • 4fl-hydroxy- •9-oxo-5fl-H-card-2 •(22•-en• •ide. 

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

The following solvent sys tems were used to identify the cardenolides by paper chromatography: t o luene -bu tan -  
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1-ol  (2.5: 1 ) /wa te r ,  t e t r a h y d r o f u r a n - c h l o r o f o r m  (1: 1 ) / f o r m a m i d e ,  and m - x y l e n e - m e t h y l  ethyl ke tone  (1 : 1) 
/ f o r m a m i d e .  The m o n o s a c c h a r i d e s  w e r e  c h r o m a t o g r a p h e d  on p a p e r  in a b u t a n - l - o l - m e t h y l  ethyl  k e t o n e - b o r a t e  
bu f f e r  (1 : 1 : 2) s y s t e m .  The b o r a t e  buf fe r  c o n s i s t e d  of equal  vo lumes  of 0.1 M aqueous  HaBO 3 and of 0.1 M aqueous  
Na2B407. The c a r d i a c  g l y c o s i d e s  w e r e  pu r i f i ed  and s e p a r a t e d  by the me thod  d e s c r i b e d  p r e v i o u s l y  [1]. 

H e l v e t i c o s o l .  The  g lycos ide  c r y s t a l l i z e d  f r o m  ace tone ,  gave  a pos i t i ve  K e l l e r - K i l i a n i  r eac t ion ,  m e l t e d  at 
166-171  ° C, and had [(~]~ +27.1 ± 3 ° (c 0.78, methanol ) .  A so lu t ion  of 60 mg  of the g l y c o s i d e  in 20 ml  of 0.05 N 
H2SO 4 was hea ted  at 80 ° C for  45 rain. The ag lycone  was e x t r a c t e d  f r o m  the so lu t ion  with an e t h a n o l - c h l o r o f o r m  
m i x t u r e  (1 : 3, 4 x 20 ml).  The e t h a n o l - c h l o r o f o r m  e x t r a c t  was t r e a t e d  with 5 ml  of 2 N sod ium c a r b o n a t e  so lu t ion  
and wa te r  (3 × 5 ml) ,  and then evapo ra t ed  in vacuo.  The r e s i d u e  was c r y s t a l l i z e d  f r o m  ace tone .  The  ag lycone  m e l t e d  
at 140-144  ° C, and on p a p e r  c h r o m a t o g r a p h y  had the s a m e  Rf  va lues  as s t rophanth idol .  A m i x t u r e  m e l t e d  at 
140 -146  ° C. The aqueous  solut ion,  f r e e  f r o m  the ag lycone ,  was n e u t r a l i z e d  with b a r i u m  ca rbona te ,  f i l t e r ed ,  and 
evapo ra t ed .  The r e s i d u e ,  which c o n s i s t e d  of the suga r  componen t  of the g lycos ide ,  was ident i f ied  as D - d i g i t o x o s e  by 
p a p e r  c h r o m a t o g r a p h y .  

DesgluQo~hei ro toxln .  The  subs t ance  c r y s t a l l i z e d  f r o m  aqueous  solut ion,  mp 188-192  ° C, [ a ] ~  - 4 . 2  ± 3 ° (c 0.84, 
methanol ) .  With conc  H2SO 4 it  f o r m e d  c o l o r s  which changed  with t i m e :  0 min) ye l low,  130 min) brown,  240 rain) red .  

The UV s p e c t r u m  showed two abso rp t ion  m a x i m a :  ~ C2HSOH 219 and 305 m# ( loge 4.22 and 1.51). A m i x t u r e  with 
m a x  

d e s g l u c o c h e i r o t o x i n  ( sample  kindly g iven  to us by N. F. K o m i s s a r e n k o )  gave  no d e p r e s s i o n  of the m e l t i n g  point  
(188-192 ° C). 

E r y s l m o s o l .  The g l y c o s i d e  had mp  172-176  ° C ( f rom acetone)  and [c~]~ +21.6 ± 3 ° (c 0.95, methanol ) .  The 
ca rdeno l ide ,  40 rag, was hydro lyzed  by a known method  [14] with an enzyme  p r e p a r a t i o n  obta ined  f r o m  the g r a p e  
snai l .  The r e s u l t i n g  m o n o g l y c o s i d e  and m o n o s a c c h a r i d e  w e r e  ident i f ied  by p a p e r  c h r o m a t o g r a p h y  as h e l v e t i c o s o l  
and D - g l u c o s e .  A m i x t u r e  of the  d ig lycos ide  with e r y s i m o s o l  m e l t e d  at 172-176  ° C. 

Che l r an thos ide .  The  c a r d e n o l i d e  c r y s t a l l i z e d  f r o m  wate r .  It m e l t e d  at 154-156  ° C and [c~]~ - 4 1 . 3  ± 3 ° (c 1.12, 
methanol ) .  With conc H2SO 4 it f o r m e d  c o l o r s  which changed with t ime:  30 sec) ye l low,  20 rain) y e l l o w - o r a n g e ,  60 rain) 
o range ,  240 rain) red .  

Found, %: C 64.89; H 7.84. Molwt  538.2. Ca l cu l a t ed  for  C29H4209, %: C 65.15; H 7.92. M o l w t  534.6. 

Dur ing  25 min ,  0.35 g of sod ium b o r o h y d r i d e  was added to a so lu t ion  of 0.25 g of c h e i r a n t h o s i d e  (1) in 30 ml  of 
80% dioxane.  The  solut ion was m i x e d  with 250 ml  of e t h a n o l - c h l o r o f o r m  (1 : 2), 0.5 g of mann i to l  was added, and it 
was t r e a t ed  with wa te r  (4 x 10 ml) and evapora ted .  The r e s i d u e  was d i s s o l v e d  in e t h a n o l - c h l o r o f o r m  (1 : 4) and 
pu r i f i ed  with a lumina  (act ivi ty  g r ade  III). It was c r y s t a l l i z e d  f r o m  ace tone .  The r e s u l t i n g  g l y c o s i d e  (140 rag) m e l t e d  
at 160 -164  ° C, and [c~]~ - 2 2 . 6  ± 2 ° (c 1.23, methanol ) .  With conc H2SO 4 it f o r m e d  c o l o r s  which changed with t ime:  
0 min) ye l low,  130 rain) brown,  240 min) red.  On p a p e r  c h r o m a t o g r a p h y ,  it showed the  s a m e  Rf va lues  as 
d e s g l u c o e r y c o r d i n  (II). The IR s p e c t r a  (obtained on a UR-10 s p e c t r o m e t e r  with L i F  and NaC1 p r i s m s  in t ab le t s  of 
p o t a s s i u m  b romide )  of r educed  e h e i r a n t h o s i d e  and of d e s g l u c o e r y c o r d i n  w e r e  ident ica l .  

When 110 m g  of r educed  e h e i r a n t h o s i d e  was hydro lyzed  by the  M a n n i c h - S i e w e r t  me thod  [13], the ag lyeone  and 
a m o n o s a c c h a r i d e  w e r e  obtained.  The ag lycone  (cannogenol) had mp 236-239  ° C, and [c~]~ +29.1 -~ 2 ° (c 0.98, 
methanol ) .  The m o n o s a c c h a r i d e  (D-gu lomethy lose )  m e l t e d  at 124-129  ° C, and i ts  pheny losazone  m e l t e d  at 181-182  ° C. 

C h e i r a n t h o s i d e  (I) (10 rag) was hyd ro lyzed  by the M a n n i c h - S i e w e r t  method  [13] fo r  3 days;  the ag lycone  m o i e t y  
and the s u g a r  componen t  w e r e  s e p a r a t e d  in the usua l  way (see above).  P a p e r  c h r o m a t o g r a p h y  of the h y d r o l y s i s  
p r o d u c t s  showed that  they conta ined  the ag lyeone  cannogenin  and the m o n o s a c e h a r i d e  D - g u l o m e t h y l o s e .  

C O N C L U S I O N S  

F o u r  m o r e  g l y c o s i d e s  have been  i so la t ed  f r o m  the  s eeds  of Che i ran thus  a l l ion i  Hor t .  T h r e e  of them w e r e  
ident i f ied  as h e l v e t i c o s o l ,  d e s g l u c o c h e i r o t o x i n ,  and e r y s i m o s o l .  The four th  g lycos ide ,  which  we have ca l l ed  
" c h e i r a n t h o s i d e , "  is new and has the s t r u c t u r e  of cannogenin  3 - f l - D - g u l o m e t h y l o p y r a n o s i d e .  
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