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Phlomis  t ube rosa  L .  Sp. Pl (tuber J e r u s a l e m  sage),  favn~ly Lab ia tae ,  is  a perennial  he rbaceous  plant of 
wide dis t r ibut ion.  In the USSR, it  is  found i n t h e E u r o p e a n p a r t ,  Siberia ,  Centra l  Asia,  and the F a r  East .  In 
addition to phenolcarboxyl ic  acids [1], flavonoid compounds have been detected in the plant  by qualitative 
react ions°  The quali tat ive compos i t ion  of the combined flavonoids f rom the environs  of the town of Kursk  
in Ju ly ,  1971, was de te rmined  by one-d imens ional  and two-dimensional  pape r  ch romatography .  T h r e e  c o m -  
pounds of glycosidic nature  (I, II, and IIIt were  isolated.  By sorpt ion  ch romatography  on Kapron,  the c o m -  
bined flavonoids gave two compounds in the c rys ta l l ine  state.  

With ethanolic f e r r i c  chlor ide  solutions,  these  glycosides  fo rmed dark  g reen  solutions,  and with solu-  
tions of a lkal is  they gave yel low colora t ions .  These  r e su l t s  show the p re sence  of f r ee  hydroxy groups in 
the subs tances  under  invest igat ion [2-4]. F o r  a m o r e  accura te  de te rmina t ion  of the posi t ions  of the c a r b o -  
hydra te  subst i tuents  and of the f ree  hydroxy groups we used a c o m p a r i s o n  of the UV spec t r a  of theini t ia l  
g lycos ides  and the i r  aglycones  with the addition of ionizing and complex - fo rming  reagen ts  [3, 5] and the 
ana lys i s  of the p roduc t s  of alkaline hydro lys i s ,  and for  substance  (It hydro lys i s  in Ki l i an i ' s  modif icat ion [6]. 
Analysis  of the hydro lys i s  p roduc t s  showed that the two glycosides  have the same  aglycone.  

The posi t ive  reac t ion  of the g lycosides  and the i r  aglycone with an ammoniaca l  solution of s i l ve r  ni-  
t r a te  anda  22-30-nm ba thochromic  shift  with bor ic  acid in the p r e sence  of sodium aceta te  shows the p r e s -  
ence of a f ree  or tho-d ihydroxy grouping in r ing B° 

The format ion  by subs tances  (I) and (II) and the i r  aglycone of complexes  with z i rconyl  chlor ide  causes  
ba thochromic  shifts  of the long-wave  bands by 46-62 nm, showing that the hydroxy group in posit ion 5 is  f ree .  

Because  of the negat ive reac t ion  with zirconyl  chlor ide and c i t r ic  acid and a lso  because  of the d i s -  
tance between the m a x i m a  of the f i r s t  and second bands (90-94 nm), subs tances  (It and {II) we re  ass igned to 
the c l a s s  of f lavones.  Under the influence of sodium ethoxide,  the f i r s t  band shifted by 60 nm, which shows 
the p r e s e n c e  of an unsubsti tuted hydroxyl  in posi t ion 4 ' .  

The dif=iculty of the acid hydro lys i s  of compound (lit and the absence  of a ba thochromic  shift in the 
UV spec t rum of the glycoside on the addition of sodium aceta te ,  in con t r a s t  to the aglycone,  shows the p r e s -  
ence of a sugar  res idue  at C 7 in subs tance  (IIt. 

The r e su l t s  of a study of acid hydro lys i s  and Kiliani hydro lys i s  for  substance  fit, the appearance  of a 
ba thochromic  shift by 30 nm ~4th sodium aceta te ,  and the absence of a hydroxy group in the aglycone mo l -  
ecule af ter  hydro lys i s  p e r m i t  the conclusion that  the ca rbohydra te  component  is  p r e s e n t  in posit ion 8 and 
i s  at tached to the aglycone by a C - C  bond [7]. The monoglycoside nature  of the subs tances  inves t iga ted  
was conf i rmed  by the specif ic  ro ta t ion  of the i r  aglycone° 

The IR spec t r a  of the glycoside showed bands at 3380 cm -1 (OH-), 1670 cm -1 (C =O), 928 and 786 cm - t  
(carbohydrate  subst i tuents  in the pyranose  form),  and 890 cm -1 (flbondt [8, 9]. 

After  alkaline fusion, pro toca techuic  acid and phloroglucinol were  obtained, which is  in ha rmony  with 
the r e su l t s  of quali tat ive reac t ions  and of UV spec t roscopy  concerning the posi t ions  of the hydroxy groups.  

Thus,  of the subs tances  i so la ted  f rom the epigeal  pa r t  of Ph lomis  tuberosa ,  (I) i s  luteolin 8 -C- f l -D-  
g lucopyranoside  and subs tance  ffI) is  luteol in 7-O-f l -D-glucopyranos ide .  
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E X P E R I M E N T A L  

The following solvent  s y s t e m s  were  used for  ch romatograph ic  invest igat ion on "M" ["slow"] pape r  of 
the Volodarski i  Mill, Len ingrad  (ascending method): 1) 15~ solution of CH3COOH; 2) n - b u t a n o l - a c e t i c  a c i d -  
wa te r  (4 :1  : 5); 3) 40~ solution of CH3COOH. 

Iso la t ion  of the Flavonoids .  The a i r - d r y  raw ma te r i a l  (300 g) was subjected to ex t rac t ion  with 80~ 
ethanol until the cyanidin reac t ion  for  f lavonoids was negat ive,  a f t e r  which the ex t r ac t s  were  evapora ted  in 
vacuum and the dry res idue  was d isso lved  in wa te r  and the solution was t r ea ted  with diethyl e ther .  The 
aqueous ex t r ac t  (60 ml)  was deposi ted on a column of polyamide (diameter  4 cm,  height 47 cm).  The s ep -  
ara t ion  p r o c e s s  was moni to red  by p a p e r  ch romatography  in sy s t em 2. F i r s t  the column was eluted with 
water  until the a r o m a t i c  acids had been el iminated,  and then elution was continued with mix tu res  of 
wa te r  and ethanol with a gradual ly  increas ing  concentrat ion of the la t te r .  F rac t ions  7-13 of 50 ml  
each,  eluted with 40-50~ ethanol,  contained subs tance  (II), and the i r  concentra t ion  led to the deposit ion of 
ye l low c r y s t a l s  with mp  256-257°C, [ ~ ] ~ - 7 9 . 6  ° (c 0.1; methanol) ,  R f  0.15 ( sys tem 1), 0.40 (sys tem 2). F r a c -  
t ions 32-35, obtained at  an ethanol concentra t ion  of 70-80~,  contained compo,,nd {I) and on evapora t ion  they 
deposi ted l ight  yel low ac icu la r  c r y s t a l s  with mp 267-269°C [~]~+20 .4  ° (c 0.6; m e t h a n o l ) , R f  0.15 (sys tem 1), 
0.32 ( sys tem 2). 

Acid Hydro lys i s .  A mix tu re  of 0.1 g of glycoside (I) and 3 ml of 10~ H2SO 4 was heated on the wa te r  
bath for  3 days.  The comple t eness  of hydro lys i s  was checked by pape r  ch romatography  in sys t em 2. Only 
one spot  was found, with R f  0.32. Enzymat ic  hydro lys i s  did not lead to the spli t t ing off of a sugar ,  and 
t he re fo re  we used Ki l i an i ' s  method of hydro lys i s .  The glycoside (0.05 g) was d isso lved  in a mix tu re  con-  
s is t ing of 35 p a r t s  of acet ic  acid, 35 pa r t s  of water ,  and 10 pa r t s  of hydrochlor ic  acid.  Hydro lys i s  was p e r -  
fo rmed  on the wa te r  bath for 4 h. Then the mix tu re  was diluted with wa te r  to 50 ml and was pas sed  through 
AV-17 ion-exchange  r e s in  (OH- form) .  The e lua tes  obtained were  ch romatographed  on a column of Kapron,  
and the aglycone was eluted with methanol and was then c rys t a l l i zed  f rom aqueous ethanol.  Mp 329-331°C, 
R f  0.12, 0.78, and 0.58 (in sy s t em 1, 2, and 3, respec t ive ly) .  

Glycoside (II) (0ol g) was heated with 3 ml of 10~ H2SO 4 solution on the wa te r  bath fo r6  h. The c o m -  
p le t eness  of hydro lys i s  was checked in the above-ment ioned  solvents ,  the c h r o m a t o g r a m s  each showing a 
single spot with R f  0.12, 0.78, and 0.58 (in s y s t e m s  1, 2, and 3, respec t ive ly) .  The p rec ip i t a t e  that  depos i t -  
ed f rom the diluted methanol e luate  was f i l te red  off, washed with water ,  and dr ied.  Af ter  r ec rys t a l l i za t ion ,  
the aglycone had mp 329-331°C. 

On p a p e r  ch roma tog raphy  in s y s t e m  2, the spot of the aglycone of the g lycos ides  (I) and (II) studied 
coincided with that of authentic s a m p l e s  of luteolin [10J. 

D-Glucose  was found in the mo the r  l iquor  f rom the separa t ion  of the aglycone f rom subs tances  (I) and 
{II) a f t e r  neut ra l iza t ion  to pH 5.0 and ch romatography  on pape r  followed by t r ea tmen t  of the c h r o m a t o g r a m  
with aniline phthalate .  

Acetyl Der iva t ive  of  the Aglycone. A mix tu re  of 0.05 g of the aglycone, 0.1 g of calcined sodium ace -  
ta te ,  and 3 ml of acet ic  acid was heated  on the wa te r  bath for 1.5 h. The mix tu re  was poured into ice  wa te r  
and was le f t  in the r e f r i g e r a t o r  for  48 h. After  r e c ry s t a l l i z a t i on  f rom ethanol,  white c r y s t a l s  deposi ted in 
the f o r m  of needles  with mp 227-228°C, which a g r e e s  with the l i t e r a t u r e  f igure [10]. 

Alkaline Degradat ion  of the Aglycone. A mix tu re  of 0.5 g of caust ic  potash and 0.5 g of the aglycone 
was fused in a porce la in  c ruc ib le .  Then the mix tu re  was dissolved in water ,  the solution was neutra l ized 
with H2SO4, and the reac t ion  products  were  ex t rac ted  with e ther .  The e thereal  ex t r ac t  was shown by pape r  
ch roma tog raphy  in sy s t em 2 to contain pro toca techuic  acid and phloroglucinol .  

Alkaline Hydro lys i s  of the Glycos ides .  The hydro lys i s  of the g lycos ides  (40 mg) was c a r r i e d  out with 
10 ml of a 0.5~ solution of KOH by a method desc r ibed  previous ly  [11]. No biose  was found in the products  
of the alkaline c leavage  of g lycos ides  (I) and (II). 

SUMMARY 

The epigeal  p a r t  of Ph lomis  tube rosa  L. Sp. Pl.  has  yielded two fiavonoid glycosides ,  which have been 
c h a r a c t e r i z e d  as luteol in 8 -C- f l -D-g lucopyranos ide  (I) and luteol in g lucopyranoside  (II). 
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