
ci t r ic  was ]half this.  The p r e s e n c e  of such acids pe rmi t s  the more  intensive ass imi la t ion  of sugars  by the mi -  
c r o o r g a n i s m ,  which, in the final account,  leads to an inc rease  in the weight of the fodder product  obtained f rom 
aqueous ex t r ac t s  of the verdure .  

The comminuted  woody ve rdu re  of the pine Pinus sy lve s t r i s  was ex t rac ted  at 18-20°C for  15-20 rain. 
The f i l tered ex t rac t  was passed  through KU-2 ca t ion-exchange r e s in  to e l iminate  impur i t i es  and to conver t  the 
acids into the f r ee  form.  The total content  of acids ,  calculated as mal ic ,  was de te rmined  by t i t ra t ion with 0.1 
N NaOH. The concent ra ted  eluate was ex t rac ted  with e ther ,  followed by repeated  t r e a t m e n t  with 5% sodium bi-  
carbonate  solution, decomposi t ion  of the sa l t s  with 2 N HC1, and ext rac t ion  of the f ree  acids with ether .  The 
ch romatograph ic  invest igat ion was c a r r i e d  out on a LKhM-72 chromatograph  using a t he rma l  conductivity de-  
tec tor .  The acids were  analyzed in the f o r m  of the i r  methyl  e s t e r s  under  the following conditions: ra te  of flow 
of c a r r i e r  gas  (He) 37 ml/min;  column 200 × 0.4 cm; solid support  Chromaton N-AWGMDS (0.16-0.20 nm) ;  
s t a t ionary  phase  Silicone SE-30, 5% on the m a s s  of the solid support .  T e m p e r a t u r e  of the de tec tor  300°C. The 
t e m p e r a t u r e  was p r o g r a m m e d  at  the r a t e  of 3.6 °C pe r  minute in the in terval  of 60-290°C. Identif ication was 
p e r f o r m e d  by the method of adding the pure  subs tances .  
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We have previous ly  [ 1] r epor ted  on the isolat ion of the hydroxycoumar in  scopolet in f r o m  the herbage  of 
Phaseolus  vulgar is  L. (kidney bean) .  Continuing a study of the coumar ins  of the epigeal  pa r t  of this plant, we 
have isolated four  subs tances ,  p r e l i m i n a r i l y  designated compounds A-D. 

Substance A f luoresced pale blue in UV light on a paper  eh roma tog ram,  with color  of the f luorescence  
changing to orange a f t e r  t r ea tmen t  with an ethanolic solution of caust ic  soda [ 3]. It  had the empi r i ca l  fo rmula  
C10H804 and was amorphous .  In view of the identical  e l emen ta ry  composi t ions  and c lose  Rf values  in a num-  
be r  of solvent  s y s t e m s  of the subs tance  isolated and scopoletin,  it was a s sumed  that it was an i s o m e r  of 
s c o p o l e t i n -  6 -hyd roxy -7 -me thoxycoumar in  [3]. The i s o m e r  of scopolet in was obtained by methylat ing esculin 
with dimethyl  sulfate in dry  acetone in the p re sence  of dry  po tass ium carbonate  followed by enzymat ic  hydroly-  
s is  with rhamnodias t a se .  

A compar i son  of the phys icochemica l  p rope r t i e s  of substance  A with the 6 -hydroxy-7 -me thoxy  coumar in  
obtained showed the i r  identity. 

Substance B had the empi r i ca l  fo rmula  C9H603, mp 228-230°C and f luoresced  br ight  blue in UV light. I ts  
methyla t ion gave a compound with the composi t ion  C10HsO~, mp 117-118 °C, identical  with he rn ia r in  (7-methoxy-  
coumar in ) .  F r o m  its phys icochemica[  p rope r t i e s ,  subs tances  B was identified as  umbel l i fe rone  (7-hydroxy-  
coumar in)  [2 ]. 

Substance C has the composi t ion  C9H604, mp 268-272°C. On c h r o m a t o g r a m s  it was revealed  in UV light 
in the f o r m  of a blue spot  which, a f t e r  t r ea tmen t  with an ethanolic solution of caust ic  soda, f luoresced yellow. 
By its ch romatograph ic  behav io r  in var ious  solvent  s y s t e m s  and the absence  of a depress ion  of the melt ing 
point of a mix ture  with authentic ma te r i a l ,  substance C proved to be identical  with esculet in  (6,7-dihydroxy-  
coumar in)  [2]. 

Substance D had the composi t ion  C15H1609, mp 204-205°C. A p r e l i m i n a r y  study pe rmi t t ed  i ts  ass ignment  to 
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the group of hydroxycoumarin  glycosides.  Esculet in  and D-glucose were detected in the products  of acid and 
enzymatic  hydrolys is .  On the basis  of the Rf values in var ious solvent sys tems ,  spec t ra l  cha rac te r i s t i c s ,  and 
a mixed melt ing point with the authentic mater ia l ,  substance D proved to be identical with esculin (6-f l -D- 
g lucopyranosyloxy-7-hydroxycoumar in)  [2 ]. 

This is the f i r s t  t ime that these coumarins  have been isolated f rom the herbage of the kidney bean. 
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We have studied the phenolic compounds of two samples  of the epigeal pa r t  of Ar temes ia  .gmelinii Web. 
ex Stechm., col lected in the ear ly  vegetation phase by the r e sou rce s -p ro spec t i ng  sect ion of a combined Sov ie t -  
Mongolian Complex Biological Expedition. 

A p re l imina ry  comparat ive  study by paper  chromatography showed that the qualitative composit ions of 
the two samples  were s imi lar .  The plant mate r ia l  was ex t rac ted  with 96% ethanol. The concentrated ex t rac t  
was t reated with hot water,  and then the aqueous f rac t ion success ive ly  with ch loroform and ethyl acetate .  

The chromatographic  separat ion of the ch lo roform ex t rac t  on s i l ica  gel (L 100/160 tt) with elution by 
ch loroform yielded substance (I), and a mixture  of ch lo ro fo rm and ethanol (19 : 1) gave substance (II). Resepa-  
ra t ion of the individual f ract ions on si l ica gel (L 40/100 #) gave substances (III), (IV), (V), and (VI). By 
chromatography on polyamide,  the ethyl aceta te  f ract ion yielded substance (VII). 

Substance (I), with the eomposion C10H804, mp 205°C, and substance (II) with the composit ion C9II304, 
mp 104°C, were identified by IR and UV spect roscopy,  and also by mixed melting points with authentic samples  
as scopoletin [ 1] and caffeic acid, respect ively .  

Substance (III) had the composit ion CI7HI4Os, mp 168°C (96% ethanol) .  "MeOH (nm): 272, 310 sh., 338; max 
IR spec t rum (cm-l):  1665, 1610, 1510, 1200, 1170, 1130, 1100, 840, 820. PMR spec t rum (CDC13, 5, ppm):  7.81 
(d, 2 H, J =  9 Hz, H-2' ,  H-6 ' ) ;  6.97 (d, 2 H, J = 9 Hz, H-5' ,  H-3 ' ) ;  6.54 (s, 1 H, H-3);  6.46 (d, 1 H, J = 2 Hz, 
H-8);  6.34 (d, 1 H, J =  2 Hz, H-6);  3.87 and 3.85 (s, s, 3 H each, 2 OCHs). The demethylat ion product  of (III) 
(pyridine hydrochlor ide,  170°C, 2 h) ,  on compar i son  with an authentic sample,  proved to be identical with api-  
genin. Analysis of the facts given and the i r  compar i son  with the l i t e ra tu re  [2, 3] permi t ted  the s t ruc tu re  of 
4', 7 -d i -O-methyl  apigenin to be establ ished for  (III). 

Substance (IV) with the composit ion C16H1205, mp 262°C (96°/0 ethanol) ~MeOH (nm) 272, 305, 340 and 
MeOH " ~  substance (V) with the composit ion C17H1407, mp 228°C (ch loroform) ,  kma x (nm) 250 sh., 274, 348 were  

identified on the bas is  of the resu l t s  of PMR spec t roscopy  and thei r  IR spec t ra ,  and also of a compar ison  by 
the chromatographic  method with authentic samples ,  as acacet in  [ 4] and 4',  5 ,7- t r ihydroxy-  3" 6-dimethoxyfla-  
vone, r e spec t ive ly  [ 5, 6 ]. 

~MeOH (nm) 245 sh., Substance (VI) had the composit ion C17H1406, mp 228°C ( e thano l - ch lo ro fo rm) ;  "-max 
255, 272, 349. The resu l t s  of UV spec t roscopy  with complex- forming  and ionizing additives permi t ted  the a s -  
sumption of the p resence  in (VI) of OH groups in the 4' and 5 posit ions.  IR spec t rum (cm -1) : 3440, 1650, 1600, 
1500, 1180, 1169, 1130. PMR spec t rum (DMSO, 5, ppm):  7.56(m, 2 H, H-2' ,  H-6 ' ) ;  6.94 (d, 1 H, J =  8 Hz, H-5'); 
6.90 (s, 1 H, H-3);  6.78 (d, 1 H, J = 2 Hz, H-8);  6.26 (d, 1 H, J =  2 Hz, H-6);  3.90 and 3.84 (s, s, 3 H each, 2 
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