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Continuing an invest igat ion of the chemica l  composi t ion  of some plants  of the genus Atraphaxis  g row-  
ing in the t e r r i t o r y  of Kazakhstan  [1, 2], f r o m  the l eaves  of Atraphaxis  pyr i fo l ia  Bge., by ex t rac t ion  with 
acetone followed by sepa ra t ion  on s i l ica  gel we have isolated a new flavonoid glycoside C22H22012 with mp 
158-160°C, [ a ] ~ - 1 2 5  ° (c 0.8; methanol),  ~'max (in absolute ethanol) 258, 360 nm (log e 4.66; 4.53); with so -  
dium aceta te  258, 360; with sodium ethoxide 266, 394; with bor ic  acid and sodium aceta te  262, 384; and with 
z i rconyl  chloride 266, 404. 

In the products  of acid hydrolys is  we found rhamnose  and an aglycone C16H1208 with a yield of 66%, 
which shows the monoside nature  of the glycoside.  The aglycone had mp 270-272°C, Xma x 258, 386 nm 
(log e 4.63, 4.51); with sodium aceta te  258, 386; with sodium ethoxide 274, 450; with bor ic  acid and sodium 
aceta te  264, 398; and with z i rconyl  chlor ide 268, 440. 

UV spec t roscopy  with ionizing and complex - fo rming  reagents  showed the p r e s e n c e  of f ree  hydroxy 
groups  in posi t ions  3', 4 ' ,  and 5 for  the glycoside and 3, 3', 4' ,  and 5 for  the aglycone.  

The NMR s p e c t r u m  of the aceta te  of the glycoside (Fig. 1) showed [in addition to the s ignals  of a r o -  
mat ic  pro tons  [3] - a  doublet with i ts  cen te r  at 6 7.62 ppm, 1 H, J =2.5 Hz (H-2'), a double doublet with its 
cen te r  at 6 7.53 ppm, 1 H, J = 2 . 5  Hz, J i = 8  Hz {H-6'), a doublet at 6 7.3 ppm, 1 H, J = 8  Hz (I-I-5'), and a 
singlet  at 6.64 ppm, 1 H, (H-6)] the s ignals  of a methoxy group - a singlet  with an intensity of th ree  p ro ton  
units,  four  a roma t i c  acetyl  g roups  at 6 2.24, 2.32, and 2.36 ppm (intensity ra t io  2 : 1 : 1) p resen t  in posi t ions  
C-3 ' ,  -4 ' ,  -8,  and -5,  r e spec t ive ly  [4, 5], and three  al iphatic acetyl  g roups  belonging to rhamnose  and r e s -  
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s p e c t r u m  of heptaaceta te  of 7 -O-methy lgossype t in  3- 
rhamnos lde .  
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Fig. 2. Differential  IR spec t rum of 7 -O-methy lgossype t in  3 - rhamnos ide  

onating at 5 1.92 and 2.06 ppm (intensity ra t io  2 : 1). The protons  of the rhamnose  appeared  as follows: 
t r ip le t  with i ts  cen te r  at 5 4.80 ppm, 1 H, J4,3=J4,5 =9 Hz (C-4); quar te t  with its cen te r  at 5 5.18 ppm, 1 H, 
J3,2=3 Hz, J3,4=9 Hz (C-3); quar te t  with i ts  cen te r  at 3.20 ppm, 1 H, J = 3  Hz, J l = 9  Hz (C-5); and a poor ly  
resolved  doublet at 5 5.50 ppm, 2 H, J = 2 Hz, cor responding  to the anomer ic  p ro ton  of the rhamnose .  The 
s p i n - s p i n  coupling constant  showed the c~-configuration of the bond of the rhamnose  with aglycone [6, 7]. 
The signal of the C-2 pro ton  of the rhamnose  was superposed  on the signal of the anomer ic  cen te r .  A dou- 
blet at 5 0.83 ppm, 3 H, J = 6  Hz was given by the methyl  group of the rhamnose  attached to the 3-OHgroup 
of the flavonoid [8, 9]. 

Absorption bands in the 840, 1030, 1065, and 1098 cm -I  regions  in the di f ferent ia l  IR spec t rum of this 
glycoside (Fig. 2), and also the resu l t s  of a p o l a r i m e t r i c  analys is  ([M] D × Kp for  the glycoside =-298.7°;  
[M]D of phenyl a - L - r h a m n o p y r a n o s i d e  = - 2 5 4  °) showed an a -bond  and the pyranose  fo rm of the sugar  [101. 

The resu l t s  of NMR and IR spec t roscopy  show the p re sence  of a methoxy group in the glycoside,  the 
posi t ion of which at C-7 of ring A is con f i rmed  by UV spec t roscopy  (absence of a shift with sodium acetate)  
and by alkaline fusion (formation of protocatechuic  acid as the only product  detected chromatographica l ly ) .  

The demethylat ion of the aglycone with pyr id in ium hydrochloride [11] gave a flavonol coinciding in 
its phys icochemica l  and spec t ra l  p r o p e r t i e s  and color  react ions  (formation of a r ed -b rown prec ip i ta te  with 
an ethanolic solution of p-benzoquinone) with gossypet in  [12-14]. 

The complete  methyla t ion of the glycoside with subsequent acid hydrolys is  of the methyl  der ivat ive  
and acetyla t ion yielded products  with mp 228-230°C and 200-202°C identical with 3 -hydroxy-3 ' , 4 ' , 5 ,7 ,8 -  
pentamethoxyflavo~e and its monoaceta te ,  r espec t ive ly  [15, 16]. 

Thus, the resu l t s  obtained have enabled the glycoside isolated to be cha rac t e r i zed  as 3 ' , 4 ' , 5 , 8 - t e t r a -  
hydroxy-7 -methoxyf l avono l  3 - O - ~ - L - r h a m n o p y r a n o s i d e  and its aglycone as 3 ,3 ' , 4 ' , 5 ,8 -pen tahydroxy-7-  
methoxyflavone [17]. 

The glycoside is a new natural  product .  

E X P E R I M E N T A L  M E T H O D  

The melt ing points of the subs tances  were  de termined on a Kofler  block; the UV spec t r a  were  taken 
o n a n S F - 4 A s p e c t r o p h o t o m e t e r ;  the IR s pec t r a  (in KBr tablets)  on a UR-10 ins t rument ;  and the NMR spec-  
t r u m  of the heptaacetate  of the glycoside on a Var ian  HA-100 ins t rument  in deuterated ch loroform.  For  
ch romatography  we used FN-3 p a p e r  in the following solvent sy s t ems :  I) BAW (4 : 1 : 5); II) 15~0 acet ic  acid; 
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Fig. 3. 7 -O-Methylgossypet in  3-O-c~-L- 
r hamnopy ranos  [de. 

III) b e n z e n e - a c e t i c  a c i d - w a t e r  (125 : 72 : 3), and for  thin-  
l a y e r  chromatography  on SUufol p la tes  we used the solvent 
s y s t e m s  [18]; IV) c M o r o f o r m - m e t h y l  ethyl k e t o n e - m e t h a n o l  
(12 : 1 : 2); andV) ethyl a c e t a t e - c h l o r o f o r m  (1 : 1). The e le -  
men ta ry  analyses  co r responded  to the calculated f igures .  

The combined flavonoids were  isolated by ex t rac t ion  
of the leaves  of Atraphaxis  pyr i fo l ia  with acetone.  The dry  
evapora ted  ex t rac t  was dissolved in a smal l  amount of wa te r  
and the solution was ex t rac ted  success ive ly  with pe t ro l eum 
ether ,  ch loroform,  diethyl e ther ,  and ethyl aceta te .  In the 
t r e a t m e n t  with the l a s t -ment ioned  solvent  a p rec ip i t a te  de-  
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posited, the paper  chromatography of which in sys tems  I and II showed the p resence  of three flavonoids 
with Rf 0.85, 0.60, and 0.80 (I) and 0.75, 0.77, and 0.61 (II). For  t he i r  separat ion we used column chroma-  
tography on s i l ica  gel containing 10% of water,  with elution by mix tures  of ch loroform and methanol in the 
rat ios  48 : 1, 24 : 1, 12 : 1, and 6 : 1. Monitoring of the separat ion was pe r fo rmed  by th in - l aye r  chromatog-  
raphy in sys tem IV. As the resul t  of repeated separa t ion  of the in termediate  f ract ions,  we isolated a f la-  
vonoid C22H22012 with mp 158-160°C {from 50% aqueous methanol) in the fo rm of lustrous light yellow c ry s -  
tals with Rf 0.80, 0.77, and 0.57 (systems I, II, and IV), respect ively .  

Acid Hydrolysis  of the Glycoside.  A mixture  of 0.2 g of the glycoside and 5 ml of 0.1?O hydrochlor ic  
acid was heated in the boiling-water bath for  two hours.  The appearance of the aglycone was observed in 
the f i rs t  few minutes of hydrolysis .  After  the separat ion of the aglycone, the hydrolyzate was found to con- 
tain rhamnose,  which was identified by chromatography with a marke r .  The aglycone, C1GHI~O 8, formed 
g reen  c rys ta l s  with mp 270-272°C {from ethanol), Rf 0.82, 0.76 (I, III); sparingly soluble in ethyl acetate  
and ethanol, readi ly soluble in acetone.  

The aglycone gave a g reen  colorat ion with FeC13, was reduced by Mg/HC1, and with a 2?o ethanolic 
solution of p-benzoquinone it formed a brown precipi ta te  only on long standing. In UV light, it had agolden 
yellow f luorescence .  

The acylation of the glycoside was pe r fo rmed  with acetic anhydride in pyridine at room tempera tu re  
(12 h) giving co lor less  c rys t a l s  with the composi t ion C36H36019 (V), mp 182-183°C (from ethanol); Rf 0.58. 

The acylat ion of the aglycone was pe r fo rmed  under s imi la r  conditions; co lor less  c rys t a l s  deposited 
with mp 120°C {from ethanol); composit ion C26H27Ota. 

Demethylation of the Aglycone. A mixture  of 0.03 g of the aglycone and 3 g of pyr idinium hydrochlo-  
ride was heated at 170°C for  an hour. Then the react ion mixture was diluted with 50 ml of water,  and the 
prec ip i ta te  that had deposited was f i l te red  off. F rom ethyl acetate it formed g reen  c rys ta l s  with mp 310- 
314°C (decomp.), Rf 0.41 and 0.26 (I, III). With FeCI~ it gave an o l ive -g reen  colora t ion and with a 27O eth-  
anolic solution of p-benzoquinone a b rown-red  precipi ta te .  In UV light it showed a brown f luorescence .  

The methylat ton of the glycoside [19] was per fo rmed  with methyl iodide and s i lve r  oxide until the 
react ion with FeC13 was negative. This led to a brown resinous mass  which was hydrolyzed by beingboiled 
with 2% sulfuric  acid for  two hours.  The product  was purif ied on si l ica gel with elution by chloroform.  Re-  
c rys ta l l iza t ion  f rom ethyl acetate gave bright  yellow ac icular  c rys ta l s  of 3-hydroxy-3 ' ,4 ' ,5 ,7 ,8-pentamethoxy-  
flavone with mp 228-230°C. 

Acetylat ion with acetic anhydride in absolute pyridine gave co lor less  c rys ta l s  of 3-ace toxy-3 ' ,4 ' ,5 ,7 ,8-  
pentahydroxyflavone with mp 200-202°C (from 80% aqueous methanol).  

S U M M A R Y  

From the leaves of Atraphaxis pyrifol~a Bge. we have isolated a new flavonoid glycoside.  By chemical  
and spec t roscopic  investigations its s t ruc tu re  has been establ ished as 3 ' , 4 ' , 5 ,8 - t e t r ahydroxy-7-methoxy-  
flavonol 3-O-~-  L-  rhamnopy ranoside.  
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