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We have found four compounds of flavonoid c h a r a c t e r  in the above-ground por t ion of pale yellow sca -  
b iosa  (Scabiosa ochroleuca  L. ram.  Dipsacaceae) .  Three  of them were  identified by us  e a r l i e r  as  luteolin- 
7- f l -D-glucopyranoside ,  q u e r c i m e r i t r i n  (quercet in-7-f i -D-glucopyranoside) ,  and diosmin (d iosme t in -7 - ru t i -  
noside).  The fourth glucoside was found to be a new diglucoside of quercet in,  not p rev ious ly  descr ibed  in 
the l i t e ra tu re .  

Spect ra l  invest igat ion of this m a t e r i a l  in UV light showed two absorpt ion m a x i m a  cha rac t e r i s t i c  for  
a querce t ing lucos ide  (see Table  1). A significant ba thochromic  shift (A~ + 45 m#) of one band is  observed  
upon the addition of a luminum chloride,  and upon addition of sodium ace ta te  to the fo rmed  complex,  the ab-  
sorpt ion max imum  of the f i r s t  band of the initial m a t e r i a l  r e a p p e a r s  (presence of a f r ee  hydroxyl  group at 
carbon a tom 5) [1]. The glucoside has  f ree  hydroxyl  g roups  in the 31 and 41 pos i t ions  (ba thochromism in the 
p r e s e n c e  of bor ic  ac idand sodium acetate) and does  not have them at carbon a toms  7 (absence of ba thoehro-  
m i s m  with sodium acetate) and 3 (H~rhammer  tes t  is  negative [2, 3]) .  

Upon acid hydro lys i s  with a 5% solution of sulfuric acid, the glucoside is  c leaved to an aglucon identi-  
cal to quercet in,  L -a rab inose ,  and D-glucose .  The p r e s e n c e  of f ree  hydroxyl groups  at carbon a toms  7 and 
3 (posit ive H ~ r h a m m e r  tes t  and ba t hoch rom ism in the UV spec t rum in the p r e sence  of sodium aceta te ,  see 
Table  1) in the aglucon indicates  that the initial  glucoside contains  sugar  r e s idues  in these  posi t ions.  

Quanti tat ive acid hydro lys i s  gave a 47.63% yield of aglucon, which is cha rac t e r i s t i c  for  diglucosides .  

Upon gradual  hydro lys i s  with a 15% solution of acet ic  acid, a f te r  3 rain a m a t e r i a l  (monoside A) ap-  
pea red  in the hydrolyzate  which we identified as que rce t in -7 - f l -D-g lucopyranos ide  (querc imer i t r in) ,  in addi-  
t ion to L -a r ab inose .  The UV spec t ra l  c h a r a c t e r i s t i c s  of this  glucoside a re  given in Table 1. 

Two m a t e r i a l s ,  monos ideA and monoside B, a re  fo rmed  upon acid hydro lys i s  with fo rmic  acid in cy-  
clohexane.  Monoside B is  que rce t in -3 - f i -L-a rabofu ranos ide  and di f fers  f rom avikularin,  i so la ted  f rom 
Daursk  rhododendron [4] by the p r e s ence  of a f i -glucoside bond. We have cal led it f l -avikular in .  

The diglucoside is c leaved by the enzyme Asperg i l lus  niger  with the format ion  of an aglucone and 
f ree  sugars ,  which m a k e s  it poss ib le  to p ropose  the p r e s e n c e  of f l -glucoside bonds [5]. 

Based on these  data, we p ropose  that the isola ted compound is  querce t in -7 - f i -D-g lucopyranos ide -3 -  
O - f l - L - a r a b o f u r a n o s i d e  and have named it  ochroside,  

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

Isolat ion of O~hroside.  We p r o c e s s e d  0.15 kg of a i r -d r i ed ,  ground b looms of pale  yel low scabiosa ,  
ga thered  in the Kis lovodsk region during the per iod  of total  b loom (July), with methanol  in a Soxhlet appa ra -  
tus.  The methanol ex t rac t s  we re  concentra ted in vacuum. The fo rmed  prec ip i t a te  was separa ted  and a 
threefold amount of e ther  was added to the f i l t ra te .  The solid which prec ip i ta ted  was t r ea ted  with boiling 
methanol  three  t imes ,  and the combined methanol ic  ex t r ac t s  were  concentra ted  in vacuum and placed in the 
r e f r i g e r a t o r .  

Af ter  two days  a ye l low-co lo red  solid prec ip i ta ted .  C rys t a l s  having mp 214-216~ were  i so la ted  a f t e r  
th ree  r ec rys t a l l i z a t i ons  f rom methanol .  Yield 0.46 g. 

The same compound can be obtained in higher yield by ch romatography  of the methanol ic  ex t rac t  on a 
polyamide sorbent  act ivated by a 0.5% solution of po t a s s ium hydroxide.  Ochroside is  eas i ly  eluted with 

Pya t igo r sk  Pha rmaceu t i ca l  Inst i tute.  T rans la t ed  f r o m  K h i m i k o - F a r m a t s e v t i c h e s k i i  Zhurnal) No. 12, 
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T A B L E  1. UV S p e c t r a l  C h a r a c t e r i s t i c s o f O c h r o s i d e a n d I t s C l e a v a g e  

P r o d u c t s  

C o r n  ~ 

pound 

Ocbxo- 
side 

' M o n o -  

s i d e  A 

'~ ~1 sodium 
"~I acetate 

! 

360 360 
255 255 

372 371 - t  1 
257 258 + 

2- 10 -5 M solution in methanol, 

A1CI~ +sodi- t Sodium H3BO s + sodi- AICI~ , ethoxide 
um acetate u m  acetate t 

380 +20 405 +45 365 +5 410 -l-g0 
262 +7 264 +9 259 +4 275 +20 

396 +24 430 +58 --  --  370 --2 
260 +3 262 +5 291" +34 

Querei- I 372 370 72 392 +20 427 +55 -- -- 371 --I 
merkrir 256 257 260 +4 260 +4 290 +34 

Aglucon i 370 380 +10 390 +20 430 +60 --  320 +50 
256 255 -- 260 +4 270 + 14 276 + 10 

Qu~rce_ i 370 380 +lo0 390 +20 430 +600 - -  - -  320 +50 
tm 270 270 272 +2 270 266 --4 

Note .  S p e c t r a  of  q u e r c i m e r i t r i n  and q u e r c e t i n i s o l a t e d  f r o m t h e  s a m e  
p l a n t  a r e  p r e s e n t e d  fo r  c o m p a r i s o n .  

w a t e r  and i s  v e r y  so lub l e  in me thano l ,  hot  e thanol ,  and p y r i d i n e ,  and i n s o l u b l e  in c h l o r o f o r m ,  ace tone ,  and 
p e t r o l e u m  e t h e r .  Found,  %: C 42.69,  42.60;  H 5.78, 5 .72.  C26H28Oi6. C a l c u l a t e d ,  %: C 42.78;  H 5.68.  Rf  
0.21 in  a s y s t e m  of  n - b u t a n o l - a c e t i c  a c i d - w a t e r ( 4 : 1 : 5 ) ,  [c~]2~ ~ (c 0.04, p y r i d i n e ) ,  [M]2~ ~ 

A c i d  H y d r o l y s i s .  We d i s s o l v e d  0.05 g of  the  o b t a i n e d  m a t e r i a l  in 5 mI of a 5% so lu t i on  of  s u l f u r i c  ac id .  
The  m i x t u r e  w a s  b o i l e d  on an a i r  ba th  for  4 h. The  ag lucon  w a s  f i l t e r e d  and r e c r y s t a l l i z e d  f r o m  98% e t h a -  
nol .  We ob ta ined  n e e d l e - s h a p e d  c r y s t a l s  hav ing  mp 309-310  ~ It  i s  i d e n t i c a l  wi th  q u e r c e t i n  in Rf v a l u e s  in  
d i f f e r e n t  s y s t e m s  in the  p r e s e n c e  of  a " r e f e r e n c e  spo t "  and in e l e m e n t a l  c o m p o s i t i o n .  A m i x e d  s a m p l e  
wi th  a s a m p l e  of  q u e r c e t i n  d id  not  g ive  a m e l t i n g  po in t  d e p r e s s i o n ,  The  UV s p e c t r a l  c h a r a c t e r i s t i c  i s  g iven  
in  T a b l e  1. The  fo l lowing  a b s o r p t i o n  b a n d s  a r e  found in the  IR s p e c t r u m :  1658 c m  - I  ( = C = O), 3340 cm -1 
( -OH).  A f t e r  s e p a r a t i o n  of  the  ag lucon ,  the  h y d r o l y z a t e  w a s  n e u t r a l i z e d  with  b a r i u m  c a r b o n a t e .  P a p e r  
c h r o m a t o g r a p h y  d e t e c t e d  D - g l u c o s e  and L - a r a b i n o s e  (deve loped  by  a n i l i n e - p h t h a l a t e  and b e n z i d i n e  r e a g e n t ) .  
Q u a n t i t a t i v e  a c i d  h y d r o l y s i s  w a s  c a r r i e d  out u n d e r  a n a l o g o u s  cond i t i ons ,  c o l l e c t i n g  the ag lucon  in a we ighed  
No. 4 g l a s s  f i l t e r .  

G r a d u a l  H y d r o l y s i s  wi th  a 15% Solu t ion  of A c e t i c  A c i d .  We d i s s o l v e d  0.06 g of  g l u c o s i d e  in  10 m l  of  
m e t h a n o l  and added  10 m l  of  a 30% so lu t ion  o f  a c e t i c  ac id .  The  m i x t u r e  w a s  h e a t e d  on a bo i l i ng  w a t e r  ba th  
fo r  2 h, fo l lowing  the  h y d r o l y s i s  p r o c e s s  e v e r y  3 m i n  in the  f i r s t  hour ,  and a f t e r  e v e r y  7 ra in  in the s e c o n d  
hour  by  p a p e r  c h r o m a t o g r a p h y  in a s y s t e m  of n - b u t a n o l - a e r i e  a c i d - w a t e r  (4:1:5).  A m a t e r i a l  (monos ide  A) 
hav ing  Rf 0.34 and L - a r a b i n o s e  w a s  d e t e c t e d  in  the  h y d r o l y z a t e  a f t e r  the  t h i r d  m i n u t e .  The  p r e s e n c e  of 
quercetin and D-glucose in the hydrolyzate was established after 80 min. 

Partial Hydrolysis with Formic Acid (6). We dissolved 0.06 g of ochroside in 5 ml of boiling cyclo- 
hexane, added 2 ml of 90% formic acid, and boiled the mixture for I0 h. After cooling, the hydrolyzate was 
neutralized with a 1% methanolie solution of potassium hydroxide. The hydrolysis products were separated 
by preparative paper chromatography in a system of n-butanol- acetic acid- water(4:1:5). Elution with 
methanol separated monoside A and monoside B. 

Enzymatic Hydrolysis. We suspended 0.01-0.02 g of ochroside (or monoside A or monoside B, res- 
pectively) in I0 ml of hot water, cooled the mixture to 35o, . and added an enzymatic preparation from As___=. 
pergillus niger (i g of enzyme in i0 ml of water). 
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The obtained mixture was held at 37 ~ for 24 h, then the enzyme was precipitated by boiling. The pre-  
cipitate was separated and the filtrate was analyzed by paper chromatography. Quereetin, D-glucoside, 
and L-arabinose were detected. 

Identification of Monoside A, The material  was isolated by preparative paper chromatography af- 
t e r  partial  hydrolysis of ochroside. It consisted of yellow-green crystals  having mp 245-248 ~ (from ace- 
tone). Found, %: C 54.01, 54.18; H 4,28, 4.26. C21H20Oi2. Calculated, %: C 54.31; H 4.31o After its hy- 
drolysis with a 5% sulfuric acid solution for 4 h, quercetin and D-glucose were identified in the hydrolyzate. 
From UV spectroscopic data (see Table 1), the material is a 7-glucoside of quercetinand does not give a 
melting point depression with an authentic sample of quercimeri tr in.  [0t]~-62.5 ~ (c 0.2, methanol), [M]~- 
287.6 ~ Upon enzymatic hydrolysis as described above, quercetin and D-glucose were detected. The follow- 
ing absorption bands are  found in the IR spectrum: 3420, 3380 (-OH), 1660 (= C = O), 1615 (=C = C =) and 
820, 800, 735, 710 cm -i (presence of substituents in the side phenyl group) [7]. 

Indentification of Monoside B. The material  was isolated by preparative paper chromatography after 
hydrolysis of oehroside with formic acid. It consisted of yellow crystals  which are sparingly soluble in 
water, and nicely soluble in methanol, ethanol, ethyl acetate, andbasic solutions, and insoluble in chloro- 
form, benzene, and petroleum ether. After acid hydrolysis, 1 mole of quercetin and 1 mole of L-arabinose 
(68.8% of aglucon, based on the weight of the glucoside) are formed. The rapidly occurring hydrolysis (3 
rain) indicates the presence of the furanose form of the sugar [8]. [~ ]~ -140  ~ (c 0.05, pyridine), [M]~-439 ~ 

C O N C L U S I O N S  

A new quercetin diglucoside was found in the above-ground portion of pale yellow scabiosa (Scabiosa 
ochroteuca L. Faro. Dipsacacea), which is quercetin-7-fi-D-glucopyranosido-3-fl-L-arbofuranoside, and was 
named ochroside. 
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