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We have investigated for  the f i r s t  t ime the coumar in  composit ion of the roots of.~'erula tpberf ferg  
Korov.,  col lected in the Kugitang range (Turkmen SSR). In a methanolic ext rac t  compounds were  found with 
Rf values 0.63, 0.42, 0.36, and 0.17 (TLC, Silufol, b enzene -me thano l  (95 : 5)). By chromatography on a col-: 
umn of s i l ica  gel followed by crys ta l l iza t ion  we isolated chromatographical ly  individual c rys ta l l ine  f r ac -  
tions with Rf 0.42 and 0.63 (mp 119 and 157°C, respect ively) .  Yields on the weight of the dry raw mate r ia l  
0.22 and 0.07%. 

A considerat ion of the NMR spect rum showed that each of the fract ions consisted of two terpenoid 
coumarins ,  in ra t ios  of 7 :1  (Rf 0.42) and 4 : 1  (Rf 0.63). We have succeeded in separat ing these compounds. 

Compound (1) (Rf 0.42), with the composit ion C24H3004 {M + 382), mp 140°C, [o~]~-83.72 ° (c 1.0; eth- 
anol) was isolated by sevenfold fract ional  c rys ta l l iza t ion  f rom ethyl a c e t a t e - d i e t h y l  e t h e r - p e t r o l e u m  ether  
(1 : 1 : 7). On the bas is  of its UV, IR, and mass  spec t ra  and the absence of a depress ion  of the melting point, 
it was identified as conferol  [1] (a sample  and the spec t ra  of conferol  we re  kindly given to us by V. V. Vandy- 
shev and M. E. Pere l ' son) .  

Compound (2) (Rf 0.42), with the composit ion C24H3004 (M + 382), mp 186°C, [ ~ ] ~ - 4 2 . 9 5  ° (c 0.43; chlo- 
ro fo rm)  was obtained f r o m t h e  mothe r l iquors  f r om (1) by l l - f o l d  f ract ional  c rys ta l l iza t ion  f rom CC14-hex- 
ane (7:1).  

On the basis of the melting point, the [Ot]D values, and the UV, IR, NMR, and mass  spectra ,  this com- 
pound was identified as badrakhemin [2, 3]. 

The composi t ion of the mix tures  in the separat ion of these substances was followed by means of the 
NMR spec t rum (Varian, HA-100D, CDC13, 0 -  HMDS) f rom the signals at 5.48 ppm (cyclic olefinic proton 
of conferol) and at 4.46 and 4.83 ppm (protons of the exocyclic methylene  group of badrakhemin).  

Compounds (3) and (4) (Rf 0.63) consisted of the acetates  of compounds (1) and (2), having in their  
NMR spec t ra  the signals of two acetoxy groups (1.94 and 1.97 ppm) and of a proton geminal  to an acetoxy 
group at 4.57 ppm (triplet, ZJ=  5.7 Hz). 

Acetylation of the c rys ta l l ine  f rac t ion  with Rf 0.42 gave us  a compound with Rf 0.63. 

The UV, IR, NMR, and mass  spec t ra  of the aceta tes  synthesized were  identical  with the aceta tes  of 
the natural  mixture .  F rac t iona l  crys ta l l iza t ion of the natural  mix tu re  of aceta tes  with Rf 0.63 f rom CC14- 
hexane (1 : 1) yielded compounds (3) and (4). Compound (3) had the composit ion C26H3205 (IV[ + 424), mp 160°C, 
[vz]}~-42.39 ° (c 0.9; chloroform) - conferol  ace ta te  [1]. 

Compound (4) had the composit ion C26H3205 (hi + 424), mp 172.5°C, [c~]}~--22.28 ° (c 0.16; chloroform) - 
badrakhemin ace ta te  [2]. Componds (3) and (4) we re  identified by their  melting points, [~]D values,  and UV, 
IR, NMR, and mass  spec t ra .  

Thus, we have isolated four terpenoid coumarins:  conferol,  badrakhemin, conferol  acetate,  and bad- 
rakhemin acetate.  This is the f i r s t  t ime that conferol  aceta te  and badrakhemin acetate  have been found in 
plants.  
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