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T H E  S T R U C T U R E  O F  A K I F E R I N I N  

A.  Sh .  K a d y r o v  a n d  A.  I .  S a i d k h o d z h a e v  UDC 547.913.5 : 668.5.547.52 

Continuing a study of e s t e r s  of F e ru l a  ak i t sehkens is  B. Fed tsch  ex K. -Po l . ,  by separa t ing  the mother  
l iquor a f te r  the isolat ion of aktchenin,  aki fer in ,  ferutin,  and ferut inin on a column of s i l ica  gel, we have isola ted 
a subs tance  with the composi t ion  C24H3406 (I) (M + 418), with m p  176-177°C, [c~]~ +73.1 ° (c 0.82; CHC13). The 
subs tance  is r ead i ly  soluble in a lcohols ,  ch lo roform,  and acetone,  spar ingly  soluble in e ther  and pe t ro l eum 
e ther ,  and insoluble in water .  The UV s p e c t r u m  of (I) showed max ima  at 262 and 295 nm (log e 4.09, 3.76) 
which a r e  c h a r a c t e r i s t i c  for  a 3 ,4-dihydroxybenzoyl  res idue .  

The IR s p e c t r u m  of the subs tance  has  absorpt ion  bands of an a roma t i c  nucleus (1520, 1590, 1610 cm- l ) ,  
of an e s t e r  group (1235, 1705 cm- l ) ,  and of a hydroxy group (3550 cm-1). A compar i son  with the l i t e r a tu re  of 
the phys ieochemica l  constants  and s p e c t r a l  c h a r a c t e r i s t i c s  that we found for the substance  showed that it is 
new. We have cal led it akiferinin.  

The PMR s p e c t r u m  of (I) (JNM-4-100 MHz, CDC13, 0 - HMDS) (Fig. 1) contains the s ignals  of secondary  
(0.75, 0.85 ppm, d, 8=7 .5  Hz, 3H each) and t e r t i a r y  (1.22, 1.44 ppm, s 3H each) methyl  groups,  of methoxy 
groups in an a r o m a t i c  nucleus (3.82, 3.84 ppm, s ,  3H each),  and of a hemiacy l  proton (5.35 ppm, sextet ,  J1 =J2 = 
10 Hz; J3=2.5 Hz). Signals we re  a lso  obse rved  at 6.85 ppm (d, J = 9 . 5  Hz, 1H), 7.45 ppm (q, 81=9.5; J2=2.5 Hz, 
1H), and 7.35 ppm (d, J =2.5 Hz, 1H) due to the protons of a 3 ,4-dimethoxybenzoic  (veratr ic)  acid res idue .  

When akifer inin  was subjected to alkal ine hydro lys i s ,  t h e  acidic f rac t ion  of the hydrolyza te  yielded an 
acid with the composi t ion  C9H1004 (II) with mp 192-193°C which was identified as v e r a t r i c  acid [3], and the 
neu t ra l  f rac t ion  yielded a sesqu i t e rpene  alcohol with the composi t ion C15H2603 (III) with mp t13-114°C identical  
with the diol obtained in the hydro lys i s  of tenuferin,  tenuferinin,  and tenufer idin [4]. 

Thus,  akifer inin  is an e s t e r  of the sesqu i te rpene  diol (III) with v e r a t r i c  acid,  and s t ruc tu re  (I) is p roposed  
for it. 
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S A P O G E N I N S  OF T H E  R O O T S  OF  G y p s o p h i l a  b i c o l o r  

S. A .  T a g i e v  a n d  A. I .  I s m a i l o v  UDC 615.32 

We have previously [1-3] repor ted  the presence  of t r i terpene saponins in the roots  of Gypsophila bicolor  
Freyn  et Sint (family Caryophyllaceae) growing in Azerbaidzhan. In the second paper we give the resul ts  of an 
investigation of the sapogenins of this plant. 

The saponins were extracted f rom the roots  of G. bicolor with wate r - sa tura ted  n-butanol with heating. 
The butanolie extract  was f i l tered hot and was then cooled to room temperature .  The saponins that deposited 
were  separated off, washed repeatedly with n-butanol,  and dried. This gave the combined saponins in the fo rm 
of a nonhygroscopic white powder with a faint greyish  tinge. 

In a study of its quantitative composition by chromatography on paper and in a thin layer  of sil ica gel in 
var ious  sys tems,  the presence  of four individual t r i terpene glycosides - A ,  B, C, and D - w a s  detected. 

The combined saponins so obtained were hydrolyzed with 10% H2SO 4 solution at 90°C for 10-12 h. The 
precipitate was f i l tered off and washed with water ,  and the saponins were extracted with chloroform. Chroma-  
tographic analyses  in the toluene - ethanol (10 : 2), benzene - ethanol (10 : 1), and chlorofor m -  methanol - ethyl 
acetate (2 : 1 : 3) sys tems showed that the extract  obtained included the two saponins A and B. 

The sapogenins were separated on a column of AI~O 3 (activity grade II) (elution with toluene). 

After recrys ta l l iza t ion  f rom ethanol, the composition of sapogenin A was C30H4604, mp 269-271°C, [~]~ + 
90 ° (c 1.0; ethanol). The acetate of sapogenin A had mp 176-178°C. 

F r o m  its physicochemical  constants and spectra l  charac te r i s t i cs  in the IR region and on the basis  of 
comparat ive  chromatographic  investigations with authentic samples ,  it was established that sapogenin A was 
gypsogenin. 

Sapogenin B, with the composition Cs0H4604, had mp 330-3350C (from methanol), [~]~ +40 ° (c 0.5; ethanol). 
The IR spec t rum showed absorption bands in the region of 3400 cm -1 (OH) and 1735-1740 cm -1 (C ----O of a 7- 
lactone and of an aldehyde). 

The resul ts  that we obtained agree  with those given in the l i tera ture  [4, 5] for gypsogenin lactone, and 
show that sapogenin B was gypsogenin laetone. 
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