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By chromatography  on a column of polyamide we isolated f rom the leaves  of P r imu la  tu rkes t an ica  
(Rgl.) E. A. White a flavonoid glycoside with the composi t ion C31H~O20.2H20 which we cal led p r imf las ide  
[1]. The acid hydro lys i s  of p r imf las ide  gave an aglycone which was identified by its phys icochemica l  con- 
s tants  and UV, IR, and NMR s pec t r a  as querce t in .  

The ca rbohydra te  moie ty  of the glycoside cons is t s  of g lucose  and a rab inose .  The IR spec t r a  show 
that  it contains f ree  OH groups in the 3 ' ,  4 ' ,  5' ,  and 7 posi t ions.  Consequently,  the ca rbohydra te  moie ty  of 
p r imf la s ide  is at tached to the querce t in  in posit ion 3. The NMR spec t r a  of s i lyla ted p r imf las ide  (Fig. 1) 
show the p re sence  in the subs tance  of t h ree  ca rbohydra te  components ,  which follow f rom the p re sence  of 
the s ignals  of th ree  protons of anomer ic  cen te r s  (a doublet at 5.67 ppm, J = 8 ttz, cor responding  to B-g lu-  
cose  in posit ion 3 of the flavonol, and doublets at 3.88 and 3.80 ppm, J = 8 Hz, cor responding  to two protons 
of a - a r a b i n o s e )  [2]. The values  of the chemica l  shifts  (CSs) of the protons of the anomer ic  cen te r s  of the 
a rab inose  res idues  show that  e i ther  they a r e  at tached to the glucose in the fo rm of a branched chain (va r -  
iant I) o r  the ca rbohydra te  moie ty  has the fo rm of an unbranched chain - f l - g l u c o s e -  a - a r a b i n o s e - a - a r a -  
b inose  (variant  II). I f  one of the molecules  of a rab inose  were  at tached to the aglycone direct ly ,  the CS of 
the proton of the anomer ic  cen te r  would have had a value of 5-5.2 ppm [3]. The in tegra l  intensi ty of the 
signal in the 2.80-3.66 ppm region (16 protons) co r re sponds  to 1 mole  of glucose and 2 moles  of a rab inose .  
The mo lecu l a r  weight of the subs tance  de te rmined  ebul l ioscopical ly  co r re sponds  to the composi t ion of the 
glycoside and to the fea tures  of the NMR spec t rum.  The oxidation of p r imf las ide  with hydrogen peroxide 
followed by hydrolys is  with a solution of ammonia  gave a t r i o se  [4], and hydro lys i s  of the t r i o se  gave glu- 
cose  and a rab inose .  

Fur the r  informat ion on the s t ruc tu re  of the ca rbohydra te  moie ty  of p r imf la s ide  was provided by its 
exhaust ive methyla t ion followed by methanolys i s .  By gas- l iquid  ch romatography  (GLC) in the p re sence  of 
m a r k e r s  the methyl  g lycosides  of 2 , 3 , 6 - t r i - O - m e t h y l - D - g l u c o s e  and of 2 , 3 , 4 - t r i - O - m e t h y l - L - a r a b i n o s e  
were  identified. 

The informat ion given above pe rm i t s  only two var ian ts  of the s t ruc tu re  of the ca rbohydra te  moie ty  
of p r imf las ide  (I and II) to be considered.  Var ian t  I does not cont radic t  the IR spec t rum,  but it is excluded 
because  of the identification of the methy l  glycoside of 2 , 3 , 6 - t r i - O - m e t h y l - D - g l u c o s e .  Var iant  II a lso  does 
not contradic t  the NMR spec t rum or  the resu l t s  of exhaust ive methylat ion.  On the bas is  of these  facts ,  
p r imf l a s ide  is querce t in  3 - O - o t - L - a r a b o p y r a n o s y l - ( 1  ~ 2 ) - O - ~ - L - a r a b o f u r a n o s y l - ( 1  ~ 4 ) - f l -D-g lucopyran -  
oside.* The s t ruc tu re  of i ts  ca rbohydra te  moie ty  is in ha rmony  with l i t e r a tu re  informat ion on the GLC of 
methyl  glycosides  of 2 , 3 , 4 - t r i - O - m e t h y l - L - a r a b i n o s e  and 3 , 5 - d i - O - m e t h y l - L - a r a b i n o s e  [5]. 

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

Chromatography  was p e r f o r m e d  on Whatman 3MM paper .  The following s y s t e m s  of solvents  were  
used: 1) 15% acet ic  acid; 2) 60% acet ic  acid; 3) b u t a n - l - o l - a c e t i c  a c i d - w a t e r  (4: 1: 5); 4) ethyl a c e t a t e -  
fo rmic  a c i d - w a t e r  (10 : 2 : 3); 5) b e n z e n e - e t h y l  a c e t a t e - a c e t i c  a c i d / f o r m a m i d e  (24 : 5 : 73 : 5 : 2); 6) butan- 

* Russ ian  nomencla ture  does not conform to IUPAC rules .  This name is r ega rded  by the t r a n s l a t o r  as the 
m o s t  l ikely name for  the compound. 
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Fig. 1. NMR spec t rum of s i ly la ted p r imf las ide  in carbon t e t r a -  
chlor ide.  

1 - o l - a c e t o n e - w a t e r  (2 : 7 : 1) ; 7) b u t a n - l - o l - p y r i d i n e - w a t e r  (6 : 4 : 3); 8) b u t a n - l - o l - e t h a n o l - w a t e r  (40 : 
11 : 19); and 9) b e n z e n e - b u t a n - l - o l - p y r i d i n e - w a t e r  (1 : 5 : 3 : 3). 

The flavonoids we re  detected by the i r  f luorescence  in UV light a f t e r  the t r ea tmen t  of c h r o m a t o g r a m s  
with ammon ia  vapor ,  and the sugar s  by means  of the anil ine phthalate reagent .  The IR s p e c t r a  of the sub-  
s tances  we re  r e c o r d e d  on a UR-10 spec t ropho tome te r  (paraffin oil), the UV spec t r a  on a Hitachi record ing  
spec t ropho tomete r ,  and the NMR s pec t r a  on a Var ian  HA-100 spec t ropho tomete r .  

Gas- l iquid  ch roma tog raphy  was p e r f o r m e d  on a C h r o m - 2  ins t rument  (column containing 15% of t e t r a -  
methylene  succinate  on Chromoton  N-AW-HWDC with ni t rogen as the c a r r i e r  gas at 185°C). The mel t ing  
points were  de te rmined  on a Kof ler  block. The analyses  of all  the compounds co r responded  to the ca lcu-  
la ted f igures .  

Isola t ion of P r imf las ide .  The leaves  of the plant (1.2 kg), which had been comminuted  and t rea ted  
with ch lo ro fo rm (until t r a c e s  of chlorophyll  were  absent) ,  were  exhaust ively ex t rac ted  with methanol .  The 
concent ra ted  methanol ic  ex t r ac t  was deposited on a column of polyamide (24 × 7.7 cm) and eluted with wa te r  
and then with aqueous ethanol with increas ing  concentra t ions  of ethanol, 250-300-ml f rac t ions  being co l l ec -  
ted.  The p r o c e s s  of elution was moni to red  by pape r  ch romatography  (PC) in sys t em 1. 

Frac t ions  of s i m i l a r  composi t ion (13-31) were  combined and evapora ted  to d ryness ,  the res idue  was 
d isso lved  in the min imum amount  of methanol ,  and the solution was added with s t i r r i ng  to half  its volume 
of acetone.  The liquid was f i l tered,  and the f i l t ra te  was evapora ted  in vacuum to incipient prec ip i ta t ion .  
The p rec ip i t a te  was f i l t e red  off and r ec ry s t a l l i z ed  f rom 50% ethanol. This  gave 2.04 g of yellow c r y s t a l s  
(0.17%) with mp 193-195°C; [o~]~-100 ° (c 0.2; d imethyl formamide) ;  Rf 0.52, 0.50, and 0.54 (in s y s t e m s  1, 

"C2H5OH ~ CH3COONa 262, 373; ~, CHt3COONa + I-I3BO3 
3, and 4, respec t ive ly) .  UV spec t rum,  nm: ~max 259, 363; max  max  

A1C13 272, 405; C2HH5ONa 267, 387; max  kmax  262, 405. 

Found: mol .  wt. 765 (ebul l ioscopical ly in absolute ethanol, Hitachi-115 ins t rument) .  C31H26020-2H20. 
Calculated: tool.  wt. 764. 

Acid Hydro lys i s .  P r imf la s ide  (0.1005 g) was hydrolyzed with 5%HH2SO 4 (10 ml) for  75 min.  The t i m e  
of hydro lys i s  was de te rmined  by the PC method in sy s t em 1. 

The aglycone was f i l te red  off, washed with wa te r  to neutra l i ty ,  and dried on a p rev ious ly  weighed f i l -  
t e r  to constant  weight. Yield 42.7%; mp 305-310°C; Rf 0.28, 0.20 ( sys tems  2 and 5, respec t ive ly) .  

Found: mol .  wt. 302 (mass  spec t rome t r i ca l l y ) .  CIsI-II00 7. Calculated: tool.  wt. 302. 
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Acetylat ion of the Aglycone of P r imf las ide .  The aglycone of p r imf las ide  (0.05 g) was dissolved in 
4.5 ml  of f resh ly  dist i l led pyridine and 2 ml  of acet ic  anhydride,  and acetylat ion was p e r f o r m e d  for  48 h 
with per iodic  s t i r r ing ,  and the mix tu re  was then poured into ice water .  The white prec ip i ta te  that  deposited 
was f i l te red  off and r ec rys t a l l i z ed  f rom 96% ethanol. Mp 195-197°C. 

The constants  of the aglycone cor responded  to those of quercet in ,  which was conf i rmed by a d i rec t  
compar i son  with an authentic sample .  

Identif icat ion of the Sugars.  The f i l t ra te  was neut ra l ized  with bar ium carbonate ,  f i l tered,  evapora ted  
to a volume of 0.5 ml ,  and chromatographed  in s y s t e m s  8 and 9. Application of the aniline phthalate r e a -  
gent showed the p r e s ence  of glucose and a rab inose  with Rf  0.21 and 0.30 (sys tem 8) and 0.54 and 0.66 ( sys -  
t e m  9, at a Rf  value for  rhamnose  of 1). 

P repa ra t ion  of the T r io se .  A solution of 0.02 g of p r imf la s ide  in 2 ml  of 0.1 N ammonia  was t r ea t ed  
with 0.6 ml  of perhydro l ,  and the mix tu re  was left with periodic s t i r r ing  for  4 h. Then a pal ladium ca ta lys t  
was added, and the mix tu re  was left for  18 h for  the des t ruc t ion  of the excess  of hydrogen peroxide.  The 
pal ladium ca ta lys t  was f i l te red  off, and the f i l t ra te  was t r ea t ed  with 1 ml  of conc. ammonia ,  boiled for  5 
min,  evapora ted  to a volume of 0.5 ml ,  and chromatographed  in s y s t e m s  6-8. The applicat ion of the aniline 
phthalate reagent  showed the p r e s ence  of a t r i o se  with Rf 0.09, 0.36, and 0.09 (with an Rf  value of r h a m -  
nose in sy s t em 7 of 1). 

The t r i o s e  remain ing  a f t e r  ch romatography  was hydrolyzed with 3% H2SO 4 for  15 min and the hydrol -  
yzate  was chromatographed  in s y s t e m s  8 and 9. The applicat ion of the aniline phthalate reagent  showed the 
p r e s e n c e  of spots cor responding  to g lucose  and a rab inose .  

Silylation of P r imf las ide .  To a solution of 0.05 g of p r imf la s ide  in 3 ml of pyridine were  gradual ly  
added 0.5 ml of f resh ly  dist i l led hexamethyldis i lazane and 0.5 ml of ch loro t r imethyls i lane .  The solvent 
and the excess  of the reagents  were  e l iminated under  vacuum. The res idue  was ex t rac ted  with carbon t e t r a -  
chloride,  and the resul t ing  solution was used for  recording  the NMR spec t rum.  

P repara t ion  of 3 ,5 -Dihydroxy-3 ' , 4 ' , 7 - t r ime thoxyquerce t in .  A solution of 0.2 g of p r imf la s ide  in 4 ml  
of methanol  was t r ea t ed  with 2 m l  of diazomethane solution. Af ter  a day, another  2 ml  of diazomethane was 
added, and the m i x t u r e  was left for  a fu r the r  day. Then the methanol  was dist i l led off under  vacuum, 2 ml  
of 3 N H2SO 4 was added, and hydro lys i s  was p e r f o r m e d  with heating in the wa te r  bath for  3 h. The end of 
the hydro lys i s  was de te rmined  by chromatography  in sy s t em 1. 

The mix tu re  was evapora ted  to sma l l  volume and left in the r e f r i g e r a t o r  until the methyla ted  agly-  
cone had precip i ta ted ,  and this was f i l tered off. On chromatography  in sy s t em 1, in addition to 3 ,5-dihy-  
droxy-3Y,4 ' ,7 - t r imethoxyquerce t in  (Rf 0.54) 3 -hyd roxy-3 ' , 4 ' , 5 , 7 - t e t r ame thoxyque rce t i n  was detected as an 
impur i ty  (Rf 0.64). The f i r s t  subs tance  was purif ied on a column of polyamide (17 × 2 cm) by elution with 
wa te r  and then with aqueous ethanol of increas ing  concentrat ion.  The NMR spec t rum was recorded  in 
deuteroacetone.  It  had s ignals  at 3.88 ppm with an intensi ty of 9It cor responding  to th ree  OCtt 3 groups,  a 
doublet at 6.28 and 6.44 ppm (1H each), J = 2 . 5  Hz, due to the H-6 and H-8 protons,  a doublet at 6.08 ppm 
(1H), J = 9 H z ,  due to the proton in posit ion 5' ,  a signal at 7.85 ppm (2H), cor responding to the H-2 t and H-6 '  
protons,  and a singlet  at 12.14 ppm cor responding  to the proton of the hydroxy group in position 5. 

P repa ra t ion  and Identif icat ion of the Methyl Glycosides  of the Methylated Sugars .  A solution of 0.1 g 
of p r imf las ide  in 3 ml  of dimethyl  sulfoxide was t r ea t ed  with 0.2 g of sodium hydride and 3 ml  of methyl  
iodide. The react ion mix tu re  was s t i r r e d  at room t e m p e r a t u r e  for  14 h and was then concentra ted  in vac -  
uum, poured into 15 ml  of ch loroform,  and ex t rac ted  with wa te r  (8 × 15 ml) until  the react ion  of the wash 
wa te r s  with Na2S203 was negative.  The ch lo ro form solution was evaporated,  and the res idue was t r ea t ed  
with 3 ml  of methanol ic  hydrogen chlor ide and heated with s t i r r i ng  for  4.5 h. The liquid was diluted with 
3 ml  of water ,  f i l tered,  and evapora ted  under  vacuum to e l iminate  the methanol ,  and the methyla ted  sugars  
were  ex t rac ted  with ch lo ro form (3 × 5 ml).  The ch lo ro form ex t rac t s  were  evapora ted  to a volume of 0.5 
ml  and were  invest igated by the GLC method.  The methyl  glycosides  of 2 , 3 , 6 - t r i - O - m e t h y l - D - g l u c o s e  and 
of 2 , 3 , 4 - t r i - O - m e t h y l - L - a r a b i n o s e  were  detected.  
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S U M M A R Y  

The s t r u c t u r e  of p r imf las ide ,  a new flavonol t r ios ide  isola ted f rom the leaves  of P r imu la  t u r k e s t a -  
niea has been es tabl i shed as queree t in  3 - O - ~ - L - a r a b o p y r a n o s y l - ( 1 - *  2 ) - O - ~ - L - a r a b o f u r a n o s y l - ( 1  -* 4) - f l -  
D-glucopyranos ide .*  
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