
The posit ion of the sugar  in the catechin molecule  was es tabl ished by compar ing  the t r imethyl  e the r  of 
catechin obtained by the hydro lys i s  of the t r imethy l  e ther  of the glycoside by 5% sulfuric  acid with var ious  
methyl  e the r s  of (+)-catechin which we synthesized by l i t e ra tu re  methods [2, 3]. The mel t ing  point  of 256-257°C 
and Rf  0.40 on TLC in the b e n z e n e - a c e t o n e  (8 : 2) sys t em co r re spond  to the 3 ' ,  4 ' ,  5--trimethyl e ther  of (+)- 
catechin.  The pyranose  fo rm of the ring and the fl configuration of the anomer ic  cen te r  of the sugar  we re  e s -  
tablished by a Klyne analys is  of mo lecu la r  ro ta t ions ,  by enzymat ic  hydro lys i s  with emulsin,  and by IR s p e c t r o s -  
copy (890, 1045, 1075, 1090 cm-1).  In the NMR spec t rum of the methyl  der iva t ive  of the glycoside,  the C1-H 
signal of xylose at 6 4.88 ppm has J = 7 Hz. 

Thus,  the glycoside inves t igated is  (+)-catechin 7- f l -D-xylopyranoside.  A s im i l a r  compound has  been 
isola ted p rev ious ly  only f rom Ulmus a m e r i c a n a  [3]. 
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We have prev ious ly  r epor t ed  [1] the isolat ion of a substance C f rom the roots  of Ononis a rvens i s  L. We 
now give the r e su l t s  of a de te rmina t ion  of the s t ruc tu re  of this compound. Substance C, with the composi~on 
C22H22010 , mp 193-194°C (ethanol) [ot]2i~-158 ° (c 0.1; methanol),  Rf0 .58  (3~ HCOOH), has a pale violet f luores -  
cence in UV light and when a c h r o m a t o g r a m  was t rea ted  with a n~ixture of f e r r i c  chloride and po tass ium f e r r o -  
cyanide (1% aqeuous solution, equal volumes) ,  it gave a deep blue colorat ion,  which shows its  phenolic nature  
[2]. The format ion  of an emera ld  g reen  colorat ion with a 5% solution of gall ic acid and a violet  colorat ion with 
ehromot rop ic  acid indicated the p r e s e n c e  of a methylenedioxy group in the substance under  invest igat ion [3, 4]. 
D-Glucose was identified in the p roduc t s  of acid,  enzymat ic ,  and alkal ine hydro lys i s .  The aglycone could not 
be isola ted f rom the hydrolyzate  because  of i ts  labil i ty.  The aceta te  of this glycoside,  with the composit ion 
C30H30014, obtained by a s tandard method [6], c rys ta l l i zed  f rom methanol in the f o r m  of pale pink needles a s s o -  
ciated into d ruses  with mp 183-18405°C. 

The UV spec t rum of substance C has  absorpt ion max ima  in the 285- and 310-nm regions (log ~ 4.11and 
4.31), which is cha r ac t e r i s t i c  of i sof lavanones  [7]. No d isp lacement  of the absorpt ion max ima  was observed  
on the addition of ionizing and complex- fo rming  reagen t s .  The IR spec t rum showed absorpt ion bands at 3380 
(OH), 2900 (CH2, CH), 1621, 1597, and 1502 cm -1 (Ar) but there was no band cha rac t e r i s t i c  fo r  a C---- O group. 

The PMR spec t rum of the t r imethy ls i ly l  e the r  in CCI 4 showed the signals  (0 - TMS, 5 scale) of five a r o -  
mat ic  protons:  7025 ppm (doublet, H-5 proton,  J = 8.5 Hz), 6.58 ppm (quartet ,  H-6 pro ton ,  J1 = 8.5 Hz, J2 = 2.5 
Hz), 6043 ppm (doublet, H-8 proton,  J = 2.5 Hz), 6.55 ppm (singlet,  H-2 '  proton),  and 6.27 ppm :singlet,  H-5 '  
proton).  A two-proton signal at 5 . 7 9 p p m c o r r e s p o n d s  toamethy lened ioxy  group in the 3 ' ,4 '  position. In addi- 
tion, the following signals  appeared:  doublet of the H-4 proton (5.31 ppm,  J = 6.5 Hz), mult iplet  of the H-3 p r o -  
ton (4.10 ppm), doublet of the a romat i c  proton of glucose at C 7 (4.73 ppm, J = 6.5 Hz), and the masked  signal 
of the two protons  at C 2 (3.66 ppm). The six protons  of the glucose res idue  gave a complex,  unresolved mult i -  
pier  with its cen te r  a t  3.4 ppm.  
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The PM.R spec t rum of the ace ta te  of substance C in CDC13 (0 - TMS) has  the following signals:  7.41 ppm 
(doublet of the H-5 proton,  J = 8.5 Hz), 6.6 ppm (quartet  of the H-6 proton,  J1 = 8°5 Hz, J2 = 2.5 Hz), 6.69 ppm 
(singlet of  the H-2 '  proton),  6.58 ppm (doublet of the H-8 proton,  J = 2.5 Hz), 6.40 ppm (singlet of the H-5  proton),  
5,88 ppm (singlet of the 3 ' ,4 ' -methy lened ioxy  group), and 5.44 ppm (doublet of the H-4 proton,  J = 2.5 Hz). A 
complex,  unresolved mult iplet  of four sugar  protons  has  its cen te r  at  5.19 ppm, and a two-proton signal of the 
methylene group of the g lucose  appea r s  at 4.25 ppm. In the 3o35-4.19 ppm region there  is  a mult iplet  group of 
signals of the H-3 ,  2H-2, and H-5" signals  of the carbohydra te  res idue ,  and a t  2.05 ppm the signals of  four 
acetyl groups of acetyla ted  glucose.  

Thus,  on the basis  of UV, IR, and PMR spec t ra  substance C has been identified as 3 ' , 4 ' -me thy lened ioxy-  
p te rocarpan  7-O-f i -D-glucopyranos ide  or  t r i fo l i r iz in  [5, 8]. This is the f i r s t  t ime  that this compound has been 
isolated f rom the genus On.his .  
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Continuing a study of the e s t e r s  of plants of the genus Feru la  [1-4] f rom the f ru i t  of Fe ru la  tenuisecta  
Eug. Kor . ,  we have isolated a new e s t e r  with the composi t ion C22H3003, M + 342, [O~]D +37.5 ° (c 1.0; chloroform) ,  
which we have called teferidin.  The substance is  readi ly  soluble in all  organic  solvents  and insoluble in water .  

The U¥ spec t rum of teferidin shows a max imum at 231 nm ( loge3.58)andthe IR spec t rum has  absorpt ion 
bands at (cm -1) 3400-3600 (hydroxy group), 1725 (es te r  carbonyl) ,  and 1620, 1580, and 1520 (aromat ic  nucleus).  

When the substance was hydrolyzed by heating with 5~c aqueous methanolic caust ic  potash,  the neutral  
f ract ion yielded an alcohol with the composit ion C15H2602, mp 91-92°C, identical  with ferutinol [2], and the acid 
fract ion of the hydrolyzate  yielded benzoic acid with mp 119-120°C. 

The hydro lys i s  products  of teferidin were  identified by mixed melt ing points and IR spec t roscopy.  

Thus,  teferidin is an e s t e r  of ferutinol and benzoic acid. The posit ion of the acid res idue  was es tabl ished 
by the chemical  shift and mult ipl ic i ty  of the signal of the hemiacyl  proton in the NMR spec t rum of teferidin,  
~4aich appeared  in the fo rm of a sexte t  (J1 = J2 = 10 Hz, J3 = 4 Hz) at 5.17 ppm. It follows f rom this that the 
benzoic acid res idue  in the teferidin molecule ,  as in ferutin and ferut inin [1, 2], ferutidin [3], and teref in  [4], 
is located on the secondary hydroxy group. 

In addition to teferidin,  we also isola ted ferut in and ferut inin f rom the frui t ,  these being identified by 
mixed melt ing points [1, 2]. 
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