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7-Hydroxy-4 ' -methoxyisof lavone  (formononetin) has been found by Hlasiwetz [1] in the roots of the restharrow 
Ononis spinosa L. in the form of the 7 -0-D-g lucos ide  of ononin, the structure of which was subsequently established by 
the work of numerous authors [2 -5 ] . Subsequently, formononetin was found in some plants of the fami ly  Legumino- 
sac - -  Cicer  ariet inum L. ,  Trifol ium pratense L. ,  T.  incarnatum L.,  and T. subterraneum L~6] - -  but only in the 
form of the free aglyeone.  

In a:a investigation of the above-ground parts of the Central  Asiat ic  plant Piptanthus nanus ( family  Leguminosae ) 
we have isolated a small  amount of a crystal l ine substance which has proved to be ident ica l  with Hlasiwetz '  ononin. 
Thus, P. nanus is the second plant which contains formononetin in the form of its glucoside.  

The large amount of resinous substance sparingly soluble in chloroform and other s imilar  solvents in P. nanus 
made it difficult  to isolate  the glucoside.  The sample of ononin for comparison with the substance that we isolated 
was obtaLned from a Central  Asiat ic  strain of restharrow Ononis antiquorum L.,  the aer ia l  parts of which that  were at 
our disposal containing ononin but in st i l l  smaller  amount than Piptanthus. It is interesting that the formononetin ob-  
ta ined by the hydrolysis of the glucoside isolated from Piptanthus had,  even after several  crystal l izat ions,  a lower 
mel t ing  point than that g iven in the l i terature .  Only after its ace ty la t ion ,  and the recrysta l l iza t ion and deace ty la t ion  
of the ace ta te ,  was a preparation obtained having the mel t ing point of formononetin.  The aglycone obtained by the 
hydrolysis of the glucoside obtained from the restharrow had the character is t ic  mel t ing point without addi t ional  t r ea t -  
ment .  

EXPERI MENTAL 

The plant ma te r i a l  used in our investigations was col lec ted  by the VNIKhFI (S. Ordzhonikidze Chemica l  and 
Pharmaceut ica l  Institute)~Central Asiat ic  expedit ion under the leadership of P. S. Massagetov (Piptanthus in Tien 
Shan in June 1960 and the restharrow in Southern Kazakhstan at the beginning of July 1962) .  The analyses were 
carried out in the mic roana ly t i ca l  laboratory of the VNIKhFI under the direct ion of V. V. Kolpakova.  

Extraction of Piptanthus and isolat ion of the 81ucoside. Five hundred grams of crushed ai r -dry plant mate r ia l  
was extracted with methanol  in a Ienatherm apparatus. After the methanol  had been dist i l led off from the extract ,  
the semil iquid residue (190 g) was t reated with 790 mt of acetone (four volumes ) ,  which precipi ta ted a viscous brown 
mass. The clear  acetonic  solution was decanted off, the acetone was dist i l led off, and 50 ml of chloroform and 100 ml 
of water were added to the residue with careful  stirring. When the mixture was allowed to stand in the refrigerator,  a 
yellowish crystal l ine precipi ta te  formed above the chloroform layer  and a brown resinous mass separated out on the 
bot tom of the flask. The aqueous layer together  with the chloroform and the precipi ta te  were decanted off and the 
prec ip i ta te  was co l lec tec ted  on a glass f i l ter .  The resin was t reated with 20 ml  of methanol ,  in which it dissolved, 
leaving a small  crystal l ine residue. The la t ter  was combined with the first residue, after which the mate r ia l  was 
washed on the f i l ter  with 10 ml  of methanol .  Yield 0.8 g (0.16°]o), mp 210-211" (twice from methanol  ), [ a ] ~  -28 .8  ° 
(c 1.04, pyridine ); -44 .5  ° (c 0.56,  pyr id ine-a lcohol ,  1:1 ) .  

Found % : C 61.45; H 5.81; CH30 7.07. C22H2~O 9. Calcula ted  % : C 61.89; H 5.15; CH30 7.21. 

The following figures are reported for synthetic ononin: mp 214 ° [ a ] ~  -24. 2 ° (pyridine) [5].  

Hydrolysis of the ~lucoside, isolat ion of the aglycone,  its ace ty la t ion ,  and the deace ty la t ion  of the  ace ta te .  Pro- 
duction of formononetin.  A mixture of 0.1 g of the gluceside and 80 ml  of 5 % sulfuric acid was heated in the boil ing 
water bath for $ hr; the aglycone separated out in the form of character is t ic  curved plates [8]. After four rec rys ta l l i za -  
tions from methanol  and alcohol ,  fine needles with mp 252-254 ° deposited.  On ace ty la t ion  with ace t ic  anhydride in 
pyridine (90°; 1.5 hr ),  fine needles with mp 167-169 ° ( three t imes from me thano l )  were obtained; mp 170 ° is r e -  
ported for formononetin ace ta te  [8]. 

Found % : C 69.66; H 4. 74; C18H1405. Calcula ted  % : C 69.70; H 4. 52. 

Deacetyla t ion  of  the ace ta te  by heat ing it on a boil ing water bath with eonc.  HC1 led to the  free aglycone,  
mp 257 ° (rap 258 ° is reported for formononetin [8]. UV spectrum (in alcohol) :  kma  x 800 mg (log ~ 4.12); 250 mg 
(log 8 4 .50 ) ,  corresponding to the spectrum of formononetin [6]. 

Found % :  C 71.88; H 4 . 5 0 ;  CHsO 11.52. CIeH1zO 4. Calcula ted  % :  C 71.64; H 4. 51; CHsO 11.56. 
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Methylation of the aglycone.  Production of 7, 4 ' -dimethoxyisof tavone.  The aglycone was methyla ted with all excess 
of a solution of d iazomethane in ether (18 hr, 5°), mp 161-162 ° (from dilute acetone); mp 162-163 ° [8]. 

Found %: C 72.27; H 5.00. C17H1404. Calcula ted  %: C 72.38; H 4.99. 

The aqueous solution obtained by tile hydrolysis of the glueoside was neutral ized with barium carbonate and the 
f i l t rate  was evaporated in vacuum to small  volume; paper chromatography in the n -bu tano l -a lcoho l -wa te r  (6:1:2) 
system showed only the spot of glucose. 

The glucoside from the restharrow was isolated without the acetone t reatment  of the concentrated methanol ic  ex -  
t ract ,  since the plant contained a considerabIy smal ler  amount of extractable  substances interfering with the crysta l -  
l iza t ion of the  glucoside,  This deposited direct ly  from the concentrated extract  after t reatment  with water and chloro- 
form and storage in the refrigerator.  Yield 0 . 0 8 % ,  mp 214 '  (from methanol) ,  [c~]~ -30, 3" (C t .  07, pyr id ine ) .  The 
e lementary  composit ion corresponded to the formula of ononin. In admixture with the substance isolated from Piptan-  
thus, the glucoside gave no depression of the mel t ing point. The same applies to the aglycone obtained from i t .  

SU MMA RY 

Ononin (7 -D-g lucosy loxy-4 ' -me thoxy i so f l avone )  has been isolated from the aer ia l  parts of the Central  Asiatic plant 
Piptanthus nanus M. Pop,; consequently, P. nanus is the second species of the Leguminosae family  containing 7-hy-  
droxy-4 ' -methoxyisof lavone  ( formononet in)  in the form of a glucoside,  Ononin has also been found in the aer ia l  
parts of a Central  Asiatic species of restharrow, Ononis anti quorum , 
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