
NMR spectrum (CC14-CDCI 3 (4 : 1); 0 - TMS; 5, ppm, intensity, multiplicity, J, Hz): 6.16, 1H, d, 9.5 
(3-H); 7.55, 1H, d, 9.5 (4-H); 7.28, IH, d, 8.8 (5-H); 6.75, 1H, q, 8.8, 2.5 (6-H); 6.73, 1H, d, 2.5 (S-H); 4.57, 2H, 

d ,  6.8 (I'-CH2); 5.50, IH, t, 6.8 (2'-CH); 1.79, 3H, s (3'-C-CH3); 3.92, IH, t, ~J = 14.0 (4'-H); 2.05-2.45, 4H, 
m (5'-CH 2, 8'-OH2); 5.03, IH, t, EJ = 16.0 (6'-CH); 1.60, 3H, s (7'-C-CH3); 4.54, 1H, m (9'-CH); 2.67, 2H, 
s (4'-C-OH, 9'-C-OH); 5.36, 1H, d, 8.5 (10'-CH); 1.65, 6H, s [II'-C(CH3)2]. 

The acetylation of 70 mg of deacetyltadzhikorin with a mixture of acetic anhydride and pyridine under 
the conditions described below gave a diacetate (25.9 rag) identical with tadzhikorin acetate. 

Acetylation of Tadzhikorin. Tadzhikorin (100 rag) was kept in 2 ml of a mixture of acetic anhydride and 
pyridine (1 : 1), and then the reaction mixture was worked up as described above for tadzhiferin; the residue 
after the evaporation of the ethereal extract was deposited on a column (85 x7 ram) of silica gel L 40-100#, 
and the substances were eluted with a mixture of petroleum ether and ethyl acetate (fractions 1-25 of 5 ml 
each), and then with chloroform (fractions 26-28 of 5 ml each). The last fractions gave in noncrystalline form 
85.2 mg of tadzhikorin acetate (V), C28H340 Y, Rf 0.45. 

NMR spectrum (CC14, 20°C, 0 - TMS; 5, ppm, intensity, multiplicity, J, Hz): 6.10, 1H, d, 9.5 (3-H); 7.49, 
1H, d, 9.5 (4-H); 7.25, 1H, d, 8.8 (5-H); 6.71, 1H, q, 8.8, 2.5 (6-H); 6.73, IH, d, 2.5 (8-H); 4.56, 2H, d, 6.5 (I '-  
CH2); 5.64, 1H, t, 6.5 (2'-CH); 1.79, 3H, s (3'-C-CH3); 4.94, 1H, t, ~J = 14.0(4'-CH); 1.93, 3H, s and 1.96, 3H, 
s (4'-C-OCOCH 3, 9'-C-OCOCH3); 2.05-2.50, 4H, m (5'-CH2, 8'-CH2); 4.94, 1H, t, ~J = 16.0(6'-CH); 1.59, 3H, 
s (7'-C-CH3), 5.60, 1H, m(9'-CH); 5.27, IH, d, 9.0 (10'-CH); 1.72, 3H, s and 1.73; 3H, s [II'-C(CH~)2]; 

SUMMARY 

Two new terpenoid eoumarins - tadzhiferin (I) and tadzhikorin (ID - have been isolated from the fruit 
of Ferula tadshikorum M. Pimen. 

On the basis of physicoehemical and spectral investigations, the structure of 7-(9'-hydroxy-3',7',11'- 
trimethyldodeca-2',6',10'-trienyloxy)coumarin is proposed for (1) and that of 7-(4'-aeetoxy-9'-hydroxy-3',7', 
ll'-trimethyldodeca-2', 6',10'-trienyloxy)coumarin for (II). 
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A X I L L A R O S I D E  - A  N E W  F L A V O N O L  G L Y C O S I D E  

F R O M  A r t e m i s i a  t a u r i c a  

}~. T.  O g a n e s y a n ,  L.  P .  S m i r n o v a ,  
S. F .  D z h u m y r k o ,  a n d  N. A. K e c h a t o v a  

UDC 574.918 

There is information in the l i te ra ture  on the investigation of the flavonoids of some species of the genus 
Ar temis ia  [1-5 ]. 

On separat ing the combined flavonoids f rom the influorescences of A r temis ia  taur ica  by column ch roma-  
tography on polyamide sorbent,  we isolated a substance with mp 253-255°C the physicochemical  proper t ies  of 
which differed f rom previously known flavonoids. 

Acid hydrolysis  of the compound gave kn aglycone and a carbohydrate  component which we identified as 
D-glucose. The resul ts  of a spectrophotometr ic  determination of the molecular  weight of the glycoside and 
of the aglycone [6] and elementary analysis  corresponded to the formulas  C23H24013 and C1~H1408, respectively.  
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The NMR spec t rum of the t r ime thy l s l ly l  e the r  of the glycoside taken in CC14 contained the s ignals  of the 
following protons:  H-2 v (mult iplet  with i ts  cen te r  at 7.5 ppm, 2 H), H-5 t (doublet at 6.83 ppm,  J = 8.5 Hz, 1 H), 
two methoxy groups  (singlets at 3.83 and 3.71 ppm with in tegra l  intensi t ies  of 3 H each), the proton of the an-  
e m e t i c  cen te r  and the o ther  glucose protons  (doublet at 4.97 ppm, J = 6 Hz, 1 H, and mult iplet  in the 3.2-2.8 
ppmreg ion ,  6 H). The value of the s p i n - s p i n  coupling constant  of the protons  at C-1 and C-2 of the sugar  
co r r e sponds  to the i r  mutual  diaxial  a r r a n g e m e n t  and, consequently,  to the B-configuration of the glycosidic  
bond. A one-pro ton  singlet  at 6.56 ppm mos t  probably  r e l a t e s  to the H-8 pro ton  of the flavonoid nucleus. Thus,  
the compound under  invest igat ion contained subst i tuents  in the 3,3T,4w,5,6, and 7 posi t ions.  

The posi t ions  of the main  m a x i m a  of the absorpt ion of the glycoside in the UV region, kmax, 259, 272, 
358 nm, p e r m i t  i ts  a s s ignment  to the group of f lavonols  with 3v,4~-substitution in r ing B. The UV s p e c t r a  
taken with the aid of ionizing and complex - fo rming  additives show the p r e s e n c e  in the glycoside and the agly-  
cone of f r ee  hydroxy groups in the 3~,4 t, and 5 posi t ions.  In the aglyeone, the hydroxy group in posi t ion 7 was 
also found to be f ree ,  which is conf i rmed  by the absorpt ion  spec t r a  of the produc t  of e lec t ro ly t ic  reduct ion [7]. 
The value of the ba thochromic  shift  of the max imum of the long-wave band by 14 nm in the p r e s e n c e  of a lum-  
inum chlor ide  and hydrochlor ic  acid conf i rms  that  there  is an oxygen-containing subst i tuent  in posi t ion 6 [8]. 
Thus,  the methoxy groups  can be p re sen t  only in Posi t ions 3 and 6, and the aglyeone is identical  with axi l lar in  
(3v,4v,5,7-. tetrahydroxy-3,6-dimethoxyflavone) [9], as is conf i rmed  by the demethyla t ion reac t ion  [10], which 
led to the fo rma t ion  of quercetaget in .  

In the glycoside under  invest igation,  the ca rbohydra te  component  is a t tached at  posi t ion 7 of the aglycone. 
The fac t  that  acid hydro lys i s  of the compound takes  place  fa i r ly  slowly is in f avor  of the pyranose  f o r m  of the 
oxide ring of the glucose.  

The r e s u l t s  obtained show that  the flavonoid that  we isola ted has  the s t ruc tu re  of 3v,4t ,5 ,7- te t rahydroxy - 
3 .6-dimethoxyflavone 7-O-f l -D-glucopyranos ide .  No compound of such s t ruc tu re  has  been desc r ibed  p r e -  
viously,  and we p ropose  for  it  the name axi l laros ide .  

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

The NMR spec t rum was taken on a Var ian  HA-100 ins t rument  (with HMDS as internal  standard) and the 
UV spec t r a  on a Hitachi EPS-3T s p e c t r o m e t e r  in methanol;  the melt ing points were  de te rmined  on a Kofler  
block. 

The e l emen ta ry  analyses  co r responded  to the ca lcula ted  f igures .  

Isolat ion of Axi l laros ide .  The a i r - d r y  in f lo reseenees  of A r t e m i s i a  t au r i ea  Willd.,  col lected in August, 
1972, in the environs  of Georg ievskaya  (5 kg) were  t r ea t ed  success ive ly  with pe t ro leum e ther  and ch lo ro fo rm 
and were  s teeped with ethanol. The ethanolic ex t r ac t  was evapora ted  to d ryness ,  and the res idue  was t r ea ted  
with water ,  ch lo roform,  and ethyl acetate .  The total  f lavonoids were  prec ip i ta ted  f r o m  the combined  ethyl 
aceta te  ex t rac t s  by an eightfold volume of ch loroform.  This total  ma te r i a l  was  deposi ted on a column of poly-  
amide sorbent  p rev ious ly  t r ea t ed  with hydrochlor ic  acid. The column was eluted with wa te r  with gradual ly  
inc reas ing  concent ra t ions  of ethanol. The axi l la ros ide  was eluted with 20% ethanol, and a f t e r  r ee rys t a l l i za t ion  
f r o m  aqueous ethanol ii was obtained in the fo rm of l ight yellow ae ieu la r  c r y s t a l s  with mp 253-255°C, Rf 0.20 
(in 5% CH~COOH), 0.76 (BAW, 4 : 1 : 5), 0.72 (BAW, 4 : 1 : 2). UV spec t rum:  kmax 259, 272, 358 (in CH3OH); 265, 
368, 416 (+NaOAe); 270, 381 (+NoOAe + H3BO3); 271, 405 (+ ZrOC12); 259, 272,359 (+ ZrOC12 + c i t r ic  acid); 
272,278,  402 (+NaOMe).  

Acid Hydro lys i s .  A mix tu re  of 0.15 g of ax i l la ros ide  and 3 ml  of 30% hydrochlor ic  acid was heated in 
the boiling wa te r  bath. The f i r s t  c ry s t a l s  of the aglyeone were  obse rved  a f te r  1 h, and hydro lys i s  was c o m -  
plete  a f t e r  3 h. The aglycone, CiyH14Os, f o rmed  smal l  ac ieu la r  c ry s t a l s  with mp 198-199°C ( f rom ethanol). 
Rf 0.92 (BAW, 4 : 1 : 5 ) ,  0.59 ( 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  acid, 7 0 : 3 0 : 2 )  on pape r  impregna ted  with a 20% 
ethanolic solution of fo rmamide .  

The hydro lyza te  a f te r  the separa t ion  of the aglycone was shown by p a p e r  ch romatography  in va r ious  
s y s t e m s  in the p r e s e n c e  of m a r k e r s  to contain D-glucose .  

Demethylat ion of the Agiyeone. A solution of 0 .04~  of the aglycone in 5 ml  of acet ic  anhydride and 0.5 g 
of phenol was mixed with 9 ml of f r e sh ly  dis t i l led hydriodie acid. The mix tu re  was heated in the wa te r  bath 
for  2 h and was then poured into 100 ml  of water .  The aglycone was ex t rac ted  with ether ,  and the e therea l  ex-  
t r a c t  was washed with thiosulfate  solution until the reac t ion  for  f r ee  iodine was negative.  Evapora t ion  of the 
e therea l  ex t r ac t  yielded quercetaget in ,  CisHi008, with mp 324-325°C. 
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S U M M A R Y  

F r o m  the inf luoreseenees  of A r t e m i s i a  t au r i ca  a new flavonoid, axi l laros ide ,  has  been obtained; it has  
the s t ruc tu re  of 3 ' , 4 ' , 5 ,7 - t e t r ahydroxy-3 ,  6-dimethoxyflavone 7 - 0 -  f l -D-glucopyranoside.  
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P O L Y I ~ H E N O L S  A N D  A C I D S  O F  U l u g b e k i a  t s c h i m g a n i c a  

M. A .  K h a s a n o v a  a n d  G .  K N i k o n o v  UDC 547.587.52:547.39 

Investigating the herbage  and roots  of Ulugbekia t sch imgan ica  (B. Fedtsch.)  Zak, family  Boraginaceae ,  
col lected on Mount Bol ' shoi  Chimgan (Tashkent  oblast),  we detected in it f ive substances  giving a reac t ion  
with f e r r i c  chlor ide and diazot ized sul famlic  acid. Since the phenolcarboxyl ic  acids of plants of this family  
a re  unstable compounds [1], they were  studied in the f o r m  of the i r  methyl  der iva t ives .  Chromatography  on 
s i l ica  gel of ex t rac t s  f rom the epigeal p a r t  of the plant  yielded the methyl  e s t e r  (I), having the composi t ion 
C1~H1806 (amorphous) ,  of a new acid which we have called ulugbekic acid. The p r e s e n c e  in the UV spec t rum 
of the e s t e r  of m a x i m a  at  (nm) 236 (shoulder),  250 (shoulder),  292, and 336 (loge 4.07 and 4.10) showed the 
p r e sence  in its molecule  of a 1 - (3 ' ,4 ' -d ihydroxyphenyl )bu t - l ,3 -d ieny l  chromophore .  Bathochromic  shifts  of 
the long-wave max imum in the p r e s e n c e  of alkali  (AX 30 nm) and of bor ic  acid together  with sodium aceta te  
(A~ 22 nm) each showed the p r e sence  of a f r ee  or tho-dihydroxy grouping. 

The alkaline fusion of (D fo rmed  protocatechuic  acid. 

The l~t spec t rum of the substance (Fig. la)  had absorpt ion bands at (cm -1) 3200-3500 (hydroxy groups) ,  
1700-1740, 1150-1300, 1105 (es t e r  of an unsatura ted  acid), 1620, 1540, 890, 880 (1 ,3 ,4- t r isubst i tu ted benzene 
ring), and 820 ( t r isubst i tuted ethylene group). On acetylation,  the substance fo rmed  an amorphous  t e t r aace ta t e  
in the IR spec t rum of which the bands of the hydroxy groups  had d i sappeared  and an absorpt ion band c o r r e -  
sponding to the carbonyl  of a phenol e s t e r  (1780 cm -1) had appeared.  I ts  NMR spec t rum had two s ix -pro ton  
singlets  at 2.10 and 2.12 ppm corresponding  to the protons of four  acetyl  r e s idues  in an a roma t i c  nucleus. 

Thus, of the six oxygen a toms in the molecule  of (I), four  a re  in the fo rm of phenolic hydroxyls  and two 
in the f o r m  of an e s t e r  grouping of an unsatura ted  acid. 

In view of the composi t ion  and the p r e s e n c e  of four  phenolic hydroxyls  and six a roma t i c  protons  (see the 
NMR spect rum)  it may be concluded that  the*molecule (I) incindes two a romat i c  nuclei,  each of which contains 
an or tho-dihydroxy grouping and which a re  linked with one another  by a chain of five ca rbon  a toms with a 
COOCH 3 group. 
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